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Climate impacts The consequences of realized risks on natural and human systems, where risks
result from the interactions of climate-related hazards (including extreme weather
and climate events), exposure, and vulnerability. Impacts generally refer to effects
on lives; livelihoods; health and well-being; ecosystems and species; economic,
social and cultural assets; services (including ecosystem services); and infrastruc-
ture (based on IPCC, 2018 [1])

Glossary

Ecosystem An Ecosystem is a community of living organisms together with non-living compo-
nents of their environment. A digital ecosystem is a distributed, adaptive, open
socio-technical system with properties of self-organisation, scalability and sustain-
ability inspired from natural ecosystems (https://en.wikipedia.org/wiki/Digital ecosys-
tem). The digital ecosystem is extended to the societal and economic context em-
phasising interrelations and changeability. An ecosystem is more than a network.
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readability and clarity of the deliverable.

Al-assisted tools were explicitly not used to introduce external content, generate new substantive rela-
tionships, or replace the analytical and interpretative work of the authors. The resulting content was
reviewed and validated through the project’s internal review process, ensuring the accuracy, coherence
and relevance of the final outputs.

The results presented in this deliverable remain the responsibility of the authors and reflect their inter-
pretation, assessment and validation of the Al-assisted outputs, in line with the principles of trustworthy
and human-centred Al promoted by the European Union.

Legal Disclaimer

All information in this document is provided "as is" and no guarantee or warranty is given that the infor-
mation is fit for any particular purpose. The user, therefore, uses the information at its sole risk and
liability. For the avoidance of all doubts, the European Commission and CINEA has no liability in respect
of this document, which is merely representing the authors' view.

Users wishing to reuse material from this work that is attributed to a third party, such as tables, figures
or images, are responsible for determining whether permission is needed for that reuse and for obtaining
permission from the copyright holder. The risk of claims resulting from infringement of any third-party-
owned component in the work rests solely with the user.
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Executive summary

This deliverable presents the exploitation plan of the Horizon Europe project KNOWING and shows that
the project has generated a well-structured portfolio of exploitable results for integrated climate govern-
ance. It identifies the values of the Key Exploitable Results (KERs), clarifies ownership, licensing condi-
tions, Technology Readiness Levels and exploitation requirements, and outlines concrete continuation
perspectives at partner and demonstrator level. In this way, the report provides a clear basis for taking
project results forward beyond the funding period.

KNOWING has addressed an important gap in climate governance: the need for approaches that make
climate knowledge more systemic, usable and relevant for regional and local decision-making. By linking
climate impact modelling, mitigation and adaptation pathways, transferability analysis and stakeholder-
oriented activation services, the project has created an integrated framework that translates complex
climate evidence into more actionable formats for public authorities, planners, consultants, educators
and citizens.

A major project achievement is the development of a differentiated exploitation portfolio structured
around four strategic KERs: the Impact Interaction Knowledge Base, the Impact Interaction Model
Framework, the Climate Mitigation Pathways, and the Climate Activation and Empowerment Services.
Together, these results form a layered set of knowledge assets, models, methodologies, pathways and
digital tools. Their exploitation value lies in supporting decision-making, stakeholder engagement, train-
ing, communication, capacity building tools and regional continuation. In practical terms, they can help
cities and regions develop, implement, and monitor more robust SECAPs and other integrated climate
action plans.

The deliverable also shows that KNOWING has created concrete foundations for post-project uptake in
the demonstrator regions. The individual exploitation plans and Local Hub perspectives illustrate how
project results can be embedded in municipal planning, regional governance, educational use, follow-
up projects and thematic implementation formats. The project has therefore produced not only tools and
methods, but also governance approaches and continuation logics that can support longer-term use in
different territorial contexts.

The market and stakeholder analysis confirms that KNOWING'’s results are well aligned with broader
European developments. EU climate legislation, adaptation strategies, SECAP-related planning, resili-
ence policies, climate-service markets and Earth observation initiatives all point to a growing need for
integrated, transferable and user-oriented climate solutions. This creates favourable conditions for fur-
ther uptake, especially in public-sector planning, advisory services, education, training and regionally
embedded support formats. Selected results will also provide a basis for future commercial development
where they can be refined into more targeted services or digital applications.

Looking ahead, the consortium plans to use the results in a number of follow-up projects and demon-
strator-related continuation activities, as outlined in Annex C, in order to maximise the possibilities for
exploitation and adoption. Through these activities, the most promising results will be further strength-
ened by practical application, continued validation, stronger institutional embedding and dedicated im-
plementation efforts. In particular, digital tools, pathway-based decision-support approaches, monitor-
ing-related applications and training formats will be taken forward in contexts where operational respon-
sibilities, hosting and maintenance arrangements, and sustained user engagement can be further devel-
oped at demonstrator scale.

At the same time, some goals will require continued attention. The long-term uptake of results depends
not only on their technical quality, but also on institutional anchoring, political relevance and organisa-
tional support. Continued operation of digital services, deeper embedding of Local Hub structures, and

KNOWING | Deliverable D5.5 | WP5 | Final 1
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the transition from project results to durable operational or commercial formats will require resources,
ownership clarity, implementation partnerships and supportive governance environments.

Overall, KNOWING has created a strong foundation for future exploitation. The project has delivered
scientifically grounded, governance-aware and user-relevant results that can support integrated climate
action beyond the project itself.

KNOWING | Deliverable D5.5 | WP5 | Final 2
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KNOWING summary

Climate change has been globally recognised as an existential threat requiring urgent action to avoid
catastrophic consequences. Hence, the EU’s Green Deal has been proposed “to make Europe the first
climate neutral continent in the world”. This includes not only the elimination of net emissions of green-
house gases by 2050; this is to be achieved while decoupling economic growth from resource use and
striving for a fair implementation, leaving no person and no place behind. This ambitious goal is addi-
tionally challenged by the need to adapt to unavoidable impacts.

According to the EU’s Climate Adaptation Strategy (COM(2021) 82), “improving knowledge and man-
aging uncertainty” is key for realising the vision of a climate neutral and climate-resilient Union, as “Cli-
mate change is having such a pervasive impact that our response to it must be systemic”. Thus, there
is an urgent need for an integrated approach for enhanced understanding of the interaction, com-
plementarity and trade-offs between adaptation and mitigation measures, especially regarding the ex-
pected increase in regional mean temperature, changing precipitation pattern and soil moisture (IPCC
AR6 WG I). Furthermore, this understanding and knowledge needs to be provided to a broad audi-
ence to support local authorities in EU countries for developing regional programmes.

KNOWING aims to develop a modelling framework to help understand and quantify the interactions
between impacts and risks of climate change, mitigation pathways and adaptation strategies. The frame-
work will be used to assess the interrelations between public and private adaptation and mitigation
strategies in order to identify mitigation pathways along optimised combinations of interventions
in different sectors (e.g. energy, mobility, land use, construction, agriculture). The framework will focus
on three main Climate Impact Contexts (CICs): (1) Heat waves & health, (2) Soil fertility & agriculture,
and (3) Flooding & infrastructure (including river and coastal flooding). It be applied in four Demonstra-
tor and five Follower Regions by involving authorities, stakeholders and citizens to develop en-
hanced activation and empowerment services, providing target-group-specific awareness, edu-
cation and decision support tools to improve the comprehensibility of complex interrelations and sup-
port strategic planning of combined adaptation and mitigation measures.

To achieve this goal, KNOWING will produce the following key exploitable results (KERs):

KER1 an Impact Interaction Knowledge Base comprising causal relations of climate and interven-
tion impacts, rebound effects, coping strategies, etc. to inform Climate-ADAPT and IPCC Work-
ing Groups |, Il & lI

KER2 an Impact Interaction Model Framework consisting of a system dynamics model, climate
and sector models for integrated assessment of impacts (direct and indirect) of climate change
and countermeasures

KER3 a Typology of transferable Climate Mitigation Pathways including optimised bundles of ad-
aptation and mitigation measures for different typical Climate Impact Contexts (heat waves,
soil fertility, flooding)

KER4 Climate Activation and Empowerment Services addressing different target groups (citizens,
businesses, authorities) to enhance climate literacy, provide playful trainings and support de-
cision making

These results, developed with the support of an External Expert Advisory Board (EEAB) and a Stake-
holder Reference Group (SRG), will accelerate the transition to a climate-neutral and resilient soci-
ety and economy enabled through advanced climate science, mitigation and adaptation pathways and
behavioural transformations.

KNOWING | Deliverable D5.5 | WP5 | Final 3
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1 Introduction

1.1 Purpose of this Deliverable

D5.5 is part of Work Package 5 — Dissemination, Exploitation and Communication. Its purpose is to define
ownership, licensing conditions, Technology Readiness Levels (TRLs) and exploitation requirements for
the project results, and to set out both individual and joint exploitation plans for consortium partners and
beyond. In addition, the deliverable provides an analysis of relevant markets, trends and stakeholder
environments in order to inform and contextualise the further development, uptake and possible com-
mercial exploitation of the project results. The deliverable is complemented by D6.8 Innovation Cata-
logue and it complements D5.1 (DEC Plan) and D3.6 (Transferability) by focusing specifically on the
exploitation perspective. It further builds on the stakeholder engagement activities developed in WP4, in
particular D4.1.

1.2 Structure of this Document

The document is organised as follows:

e Chapter 2 presents the General Value Proposition — the problems KNOWING addresses, its
benefits and its overall exploitation strategy, and it catalogues all results and assets, specifying
ownership, licensing and TRL for each.

e Chapter 3 summarises Individual Exploitation Plans (full one-pagers in Annex C) and the Re-
gional Local Hubs developed in the demonstrator areas.

e Chapter 4 provides the Market Analysis covering policy context, stakeholders, competitors, mar-
ket size and trends.

e Chapter 5 draws Conclusions.

¢ Annex C contains individual partner exploitation plans.

1.3 Changes with respect to previous D5.5 (M36)

Since its previous version at M36, D5.5 has undergone a comprehensive revision and restructuring. This
reflects the fact that only from that stage onward did the results of the Modelling Pathways become
sufficiently visible, while the Empowerment Tools, in particular the App and the Playful Trainings, had
reached a level of completion that allowed their exploitation potential to be assessed more concretely.
As a consequence, it was only at this point that the systematic development of exploitation perspectives
could be pursued in substance and progressively embedded in the Regional Local Hub structures.

KNOWING | Deliverable D5.5 | WP5 | Final 4
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2 KNOWING Value Propositions

2.1 Background and Problems to Solve

Regional and local authorities across Europe face a paradox: they are expected to implement climate
adaptation and mitigation measures — measures that increasingly shape land use, infrastructure invest-
ment, sectoral planning and public health — yet they lack the systemic understanding needed to antici-
pate cross-sectoral effects, trade-offs and unintended consequences of their decisions.

Existing climate tools and services are often either too generic (global or continental in scope) or too
sectoral, making it difficult to support regional pathways towards climate neutrality and adaptation in an
integrated and practice-oriented way. The scientific community produces growing volumes of climate
knowledge, but the formats in which this knowledge is communicated rarely match the decision logics
of public authorities, businesses or citizens.

At the same time, the political landscape for climate action is becoming increasingly contested: far-
reaching societal change triggers fears of distributional loss; populist dynamics reduce political appetite
for ambitious climate policy; weak economic growth in several EU Member States constrains investment
and implementation capacity; and the wars in Ukraine and the Middle East have heightened geopolitical
instability, diverted political attention and placed additional pressure on public resources while intensi-
fying emissions and the need for climate actions (both, mitigation and adaptation). There is therefore an
urgent need not only for better knowledge, but for better tools to make climate knowledge decision-
relevant, communicable and institutionally actionable.

KNOWING addresses four specific problem domains (Climate Impact Contexts — CICs):
e Urban Heat: health, infrastructure and energy impacts of heat waves in cities;
e Agriculture and Forestry: effects of drought and the expansion of wind energy in forests;
e Coastal Flood: risk exposure and adaptation capacity in low-lying coastal regions;

e River Flood: flash-flood dynamics, infrastructure vulnerability and cross-sectoral cascade ef-
fects.

2.2 Benefits of the KNOWING Project

KNOWING creates value at multiple levels:
For public authorities and policy-makers

e A Decision Support System (DSS) that makes cross-sectoral impacts and trade-offs of climate
decisions visible and discussable;

e Evidence-based pathways for selecting measures with high impact and low unintended effects;
e Policy briefs translating scientific findings into actionable political arguments.
For regional and local planners

e A Typology of Transferable Climate Mitigation Pathways, allowing comparable regions to learn
from Demonstrators;

e ATransferability Analysis (D3.6) providing a systematic basis for assessing regional applicability;

KNOWING | Deliverable D5.5 | WP5 | Final 5
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e Demonstrator Canvases and brochures that communicate complex model outputs to non-spe-
cialist audiences.

For science and EU programmes
¢ AnImpact Interaction Knowledge Base feeding into Climate-ADAPT and IPCC Working Groups;
e Open-source models and data supporting further research and replication.

For businesses and consultants

e Methodological frameworks and tools that can be integrated into advisory services for munici-
palities, infrastructure developers, and housing associations, energy companies etc.

e A basis for climate-resilient product and service development.
For citizens and civil society

e The KNOWING Shape Your Future-App enabling individuals to engage with climate impacts in
a personal and action-oriented way;

e Playful Trainings improving climate literacy for diverse audiences.

2.3 Overall Exploitation Strategy and Service Offering

The KNOWING exploitation strategy is built on three complementary tracks:
Track 1: Non-commercial exploitation and regional embedding

KNOWING results are made available as open-access tools and methodologies that Demonstrator and
Follower regions can adopt and implement. The primary vehicle is the Regional Local Hub in each De-
monstrator region, which functions as a governance coordination structure connecting stakeholders
across sectors and translating project results into ongoing programmes and planning instruments. Non-
commercial exploitation targets public authorities, educational institutions, civil society organisations and
science networks.

Track 2: Commercial exploitation by consortium partners

Several consortium partners have concrete plans to commercialise specific results — particularly the
Decision Support System, the modelling frameworks and the workshop methodologies — as advisory
services, software tools or training programmes. Individual plans are detailed in Chapter 3 and Annex
C. The consulting and advisory market (municipalities, utilities, public infrastructure providers) repre-
sents the most immediate commercial opportunity, particularly for smaller, specialised regional actors.

Track 3: Licensing and third-party exploitation

Source codes of the utilized domain models are made available mostly under open-source principles,
enabling third parties to build upon them. For specific high-value combinations of results (particularly
software-service bundles), IPR protection options — including trademarks and digital patents — are
being assessed in D6.8 - Innovation Catalogue.

The mission of the KNOWING exploitation strategy is to make the high complexity of climate processes
comprehensible and actionable in the everyday work of politicians, authorities, sectoral organisations
and citizens, contributing to faster and better-evidenced climate decisions at regional and local level.

KNOWING | Deliverable D5.5 | WP5 | Final 6
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2.4 Values created by Key Exploitable Results

The Key Exploitable Results (KER) generate distinct forms of value for different target and user groups,
which are briefly described below. Building on this, the value potential of the individual tools and services
is analysed in the following section.

KER 1 - Impact Interaction Knowledge Base has been brought to implementation as an open-access
and technically interoperable knowledge infrastructure. It is exploited as a structured, searchable and
reusable repository of climate interaction knowledge, made available through a dedicated web applica-
tion and an API. Beyond its function as a project repository, its main exploitation value lies in serving as
a backbone for further digital services, in particular the KNOWING Decision Support System (DSS), and
in enabling future integration into external tools and services. Its graph-based architecture creates fa-
vourable conditions for post-project extension, reuse and technical interoperability. At the same time, its
full exploitation potential depends on broader validation in end-user-oriented application contexts and
stronger integration into practical decision-support environments.

KER 2 - Impact Interaction Model Framework constitutes the central analytical and methodological
result of the project. It is exploited primarily as an expert-oriented modelling framework for the integrated
assessment of climate impacts, adaptation strategies and mitigation pathways across different Climate
Impact Contexts. Its principal added value lies in enabling the structured analysis of interdependencies,
feedback loops, synergies, trade-offs and indirect effects across sectors, thereby providing an analytical
perspective that cannot be achieved through sectoral models alone. From an exploitation perspective,
the framework is best characterised as a high-value scientific and methodological asset for continued
expert use, refinement and selective transfer. Its strongest exploitation pathway lies in advisory, research
and technically advanced planning contexts rather than in routine operational application. This is due
both to its high technical complexity and to the specialised expertise required for calibration, interpreta-
tion and meaningful reuse.

KER 3 - Climate Mitigation Pathways represents the most directly transferable strategic result of the
project. It translates the outputs of the domain models and the integrated assessment logic of KNOWING
into structured, sequenced and demonstrator-specific bundles of mitigation and adaptation interven-
tions. In exploitation terms, KER 3 serves as a guidance-oriented result that makes complex modelling
knowledge accessible to authorities, demonstrator hubs and follower regions without requiring them to
operate the full modelling framework themselves. Its value lies not only in the transfer of technical inter-
vention bundles, but also in the transfer of governance approaches, sequencing logics, stakeholder en-
gagement models and institutional lessons. Its intended exploitation route is through the combined use
of the DSS, the Knowledge Base and the Local Hubs, allowing users to identify relevant demonstrator
pathways, assess their contextual relevance and adapt them to their own regulatory and governance
environments. The pathways should therefore be understood as structured reference products for post-
project continuation and transfer, although their full exploitation potential still depends on further stake-
holder validation and stronger anchoring in practical policy and planning contexts.

KER 4 - Climate Activation and Empowerment Services constitutes the most service-oriented of the
project’s exploitable results. It translates the scientific and pathway-related outputs of KNOWING into
differentiated support services for citizens, businesses, public authorities, and facilitators. Its exploitation
strategy is based on a modular service portfolio comprising the Shape Your Future-App, the Playful
Trainings and the Decision Support System (DSS). Within this architecture, the app serves as a low-
threshold public engagement and awareness-raising instrument; the Playful Trainings function as a fa-
cilitated capacity-building and dialogue format for addressing trade-offs, interdependencies and con-
tested climate choices; and the DSS provides a pathway-oriented support interface for authorities and
expert users. The principal exploitation strength of KER 4 lies in this layered and complementary service
design, which enables different target groups to access and use KNOWING results according to their
respective needs, capacities and institutional settings. Its durable uptake, however, depends on contin-
ued embedding in Local Hub activities, stakeholder processes, training environments and regional gov-
ernance structures.

KNOWING | Deliverable D5.5 | WP5 | Final 7
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Although the project defined these four Key Exploitable Results (KERs) at strategic level, a more differ-
entiated presentation is appropriate here, as the results differ significantly in their nature, maturity, in-
tended users and exploitation logic. The results are therefore grouped by type — including software,
models and frameworks, pathways, methodologies and knowledge assets — while remaining clearly
attributable to the respective KERs.

The following tables therefore serve not only as a results inventory, but also as a basis for ownership
clarification, IPR assessment and exploitation planning. For each result, they indicate the type of asset,
ownership, access or licensing conditions, approximate technology readiness and whether the result is
based on foreground or background. In this way, Chapter 2 links the general value proposition of KNOW-
ING with the individual and regional exploitation approaches described in chapter 3.

This chapter catalogues all Key Exploitable Results (KERs) and additional significant results produced
by KNOWING. Results are grouped by type: Software Tools, Models and Frameworks, Pathways, and
Methodologies. For each result, ownership, licensing, Technology Readiness Level (TRL) and whether
it is foreground (newly created) or built on existing background are specified.

Note: ownership and licensing information reflect the status at M48. Final terms are subject to consor-
tium agreement and the provisions of the Grant Agreement.

2.5 Value Analysis of Models, Tools, and Services

2.5.1 Software Results

The software results of KNOWING represent the most directly user-facing and application-oriented part
of the project portfolio. They translate the project’s analytical and methodological work into digital tools
that support awareness raising, exploration, interaction and decision support for different target groups.
In particular, the software layer includes tools that make climate-related knowledge accessible in more
usable formats, connect users with demonstrator-specific content, and support the practical uptake of
pathways and related project results. From an exploitation perspective, these results are especially rel-
evant because they provide concrete entry points for both non-commercial uptake and service-oriented
further development beyond the project.

Table 1: Results — Software

Owner/s License/Ac- TRL Background or

Result Type

cess Foreground
KNOWING App — | Software ovos Access via i TRL7 foreground
“Shape Your Fu- guest login;
ture” (D4.4), KER hosted app
4
Decision Support | Software AIT (lead); Bull | Open  source | TRL 6 foreground
System - DSS (code); hosted
(D4.7), KER 4 service
Qualitative Inter- | Software [ AlT (lead) Publicly acces- | TRL5-6 foreground
active Model - Web tool sible via the
QIM (D2.1), KER 2 KNOWING pro-

ject website.
Quantitative SD | Software AIT Sensitive  ac- | TRL3-4 foreground
Model (D2.2), cess only; no
KER 2 specific licence

stated in D2.2.
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The models and frameworks developed in KNOWING form the analytical backbone of the project. Their
primary function is to support the integrated assessment of climate impacts, adaptation strategies and
mitigation pathways across different Climate Impact Contexts and regional settings. In contrast to the
more user-oriented software and service results, these assets are mainly expert-oriented and methodo-
logical in nature. Their exploitation potential lies above all in continued scientific use, refinement and
selective transfer, as they provide a structured basis for analysing systemic interdependencies, feed-
back, synergies and trade-offs, even if their practical application requires substantial modelling expertise
and institutional support.

Table 2: Results — Models and Frameworks

sis Framework (D3.6)
- KER 3

Owner/s License/Access TRL Background or

Result Type
Foreground

Impact Interaction | Model AIT  (lead); : Open access; | TRL 5-6 Foreground; inte-
Model Framework : framework partners model code open grates background
(D2.4) - KER 2 source domain models
System Dynamics | Model AIT Open source TRL 5 Foreground
(SD) Model and inter-
faces (D2.2) - KER 2
Impact Coping Behav- | Model AlIT (lead) Open access TRL 5 Foreground
iour Model (D1.3) -
KER 1
Domain Models (Agri- | Models Domain-spe- | Open access | TRL 5-6 Mix of foreground
culture, Forest, cific partners | (data); open codes and background
Coastal, River Flood) -
KER 3
Climate Archetype / = Analytical Bull (lead) Open access | TRL 4-5 Foreground
Transferability Analy- . framework methodology
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Table 3: Results — Domain Models

Model (all back- | Description TRL | Availability Exploitability Requirements
ground)
CLUMondo Land use 8 Open source strong skills in spatial analysis

and data processing

D-MERF complex system dy- | 6 Restricted high-quality input data and ad-
namics analysis vanced
ICM Info Works integrated  catch- | 9 Proprietary hydrological and infrastructure
ment, drainage, and data, trained staff; resource-in-
hydraulic analysis tensive
IESopt Energy delivery 7 Open source good system input data and
basic-to-intermediate Python
skills
MAED-City Energy demand 7 Restricted good system input data and
basic-to-intermediate Python
skills
PALM-4U microclimate 7 Open high-quality spatial and meteoro-

logical input data, high computa-
tional and training

SFINCS flood modelling tool | 7 Open detailed hazard and terrain data,
high computational skills and
training

ABM light transport and mobil- | 8 Open source transport data, expert support,

ity simulation training

PTV Visum transport and mobil- | 9 Proprietary Expert knowledge

ity simulation

WRF Weather forecast 9 Publicly available High quality data, expert system

WAVEWATCH lil 9 Open / community | High quality data, expert system

framework

The domain models were primarily developed for scientific use and are already being exploited in this
context. Their exploitation potential therefore does not mainly lie in commercial uptake, but in their con-
tribution to the project’s analytical framework and to locally grounded knowledge generation. Their op-
erational use in demonstrator-specific contexts would require substantial effort, including the identifica-
tion, collection, validation and provision of input data, as well as significant calibration work to generate
robust and locally meaningful results. The development of multiple scenarios is likewise resource-inten-
sive; in practice, this meant that scenario analysis was usually limited to a small number of climate path-
ways, most often SSP3.5 and SSP8.5. As a consequence, follower regions cannot realistically use these
models independently but would require the support of suitably qualified modelling experts. A direct
one-to-one transfer of modelling results to other regional contexts is therefore not possible.

Accordingly, the individual domain models are not intended to be exploited as stand-alone project re-
sults. Their main value lies in producing a robust evidence base for exploring interactions, synergies and
trade-offs across domain models and sectors. These cross-sectoral insights are then integrated and
represented in the System Dynamics model, where they can be reflected both qualitatively and quanti-
tatively.
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The pathways developed in KNOWING translate complex modelling results into more accessible and
transferable guidance for demonstrator regions, follower regions and other public authorities. They syn-
thesise model-based evidence into sequenced intervention logics that connect technical measures with
governance, implementation and continuity considerations. Their particular exploitation value lies in the
fact that they are more easily usable than the underlying modelling framework while still retaining a
strong analytical foundation. For this reason, the pathways constitute a key bridge between scientific
assessment and practical climate action, especially where transferability, stakeholder alignment and
post-project continuation are concerned.

2.5.3 Pathways

Table 4: Results - Pathways

Owner/s License/Access TRL Background or

Result Type
Foreground

Typology of Trans- | Pathways Consortium Open access pub- | TRL5 Foreground; based
ferable Climate Miti- (joint) lication; CC-BY li- on demonstrator co-
gation Pathways cence creation
(D3.6 / KER3)
Demonstrator Can- | Communica- | Each demon- | Open access N.A. Foreground

vases (per demon- : tion artifact strator partner
strator region)

Pathway Workshop | Co-created Joint — de- | Open access N.A. Foreground
Outputs (per CIC | pathways monstrator +
and region) SCC

The Pathways also form the core of the KNOWING Decision Support Service (D4.7), where they serve
as the primary elements for guiding decision support, pathway filtering, exploration and possible cus-
tomization, and are closely linked to the broader transferability work, in which structural similarities be-
tween regions are assessed in a more systematic and quantitative way.
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Tallinn Net-Zero Pathway 26
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Figure 1: Decision Support System Pathway Tallinn.

The development and use of the pathways must be understood against the background of the substantial
effort required to generate the underlying modelling evidence. As described in D3.2 (CIC — Modelling
Plan), the collection of input data for the domain models was a major coordination task, with demonstra-
tor representatives investigating data availability together with relevant stakeholders and model teams,
often on the basis of extensive and highly granular information needs. The modelling work itself was
complex, interlinked across several models, and centrally coordinated in WP3.

Because of the considerable effort required for data research, preparation and modelling, the results
from the domain models became available mainly in the later phase of the project. The Pathway Work-
shops therefore focused on presenting the models, their logic and the emerging results, while the full
discussion of all modelling outputs continued in the subsequent analysis and exploitation work.

A key value of the modelling lies in translating envisioned regional actions into more specific target
values that regions can use in their strategies. The models help indicate how much needs to be done
for each action area and how individual measures interact across sectors and between mitigation and
adaptation objectives. In this respect, the pathways do not replace political decision-making, but provide
a structured evidence base for discussing synergies, trade-offs, response risks and feedback effects.

This is also consistent with the overall KNOWING approach. D3.2 explicitly states that the output of the
domain models is used as input to the quantitative System Dynamics model and the wider Impact Inter-
action Framework, and that interdependencies across models are represented in order to understand
cross-sector effects. The pathways therefore do not aim at making political decisions redundant, nor are
the individual domain models themselves intended as stand-alone exploitation products. Rather, the
modelling results are used to explore interactions between sectors and domain models and to feed a
more integrated qualitative and quantitative representation in the SD model.

A further implication is that the discussion of cross-sector interactions and feedback effects can only be
continued properly in the post-project phase. Several individual exploitations explicitly take up this chal-
lenge. At the same time, any overall assessment of consequences, priorities and implementation se-
quences can ultimately only be made through political deliberation, since these questions involve afford-
ability, social acceptance and distributive fairness. The pathway approach can therefore best be under-
stood as a structured sensitivity and orientation tool: it helps to assess whether the planned package of
climate measures is likely to be sufficient to reach climate neutrality, where important implementation
gaps remain, and where conflicts or rebound effects may arise in other sectors. The more formal quan-
titative assessment of regional similarity and transferability is addressed separately in D3.6 (Transfera-
bility) through index-based comparison and analysis of structural similarities between regions.
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2.5.4 Methodologies

The methodological results of KNOWING provide the procedural and facilitative foundations through
which project knowledge can be generated, communicated, discussed and applied. They include co-
creation, transferability and engagement approaches that support the interpretation and use of project
outputs across different institutional and stakeholder contexts. In exploitation terms, these methodolo-
gies are particularly valuable because they can be reused independently of specific regional model con-
figurations and can support advisory services, training, stakeholder processes and institutional embed-
ding. They therefore play an important role in ensuring that KNOWING results remain actionable and
transferable beyond the immediate project context.

Table 5: Results — Methodologies

Result Type Owner/s License / Access TRL
Stakeholder Workshop | Methodology SCC (lead), | Open access; manual published N.A.
Playbook (Kick-off, AIT, UNINA
Challenge, Vision, Path-
way)
Playful Trainings (D4.5) | Methodology ovos (lead), | Open access; reusable format TRL 6
+ content SCC  (part-
ner)
Stakeholder  Engage- | Methodology SCC (lead), = sensitive TRL7
ment Plan / Approach AIT, PLINIVS
(D4.1)
Transferability Assess- | Methodology Bull  (lead), | Open access TRL 4-5
ment Methodology AlT, SCC
(D3.6) (partners)
Policy Briefs Communica- AIT  (lead), | Open access N.A.
tion and Dis- | SCC (partner
semination

A constructive but critical reading of these results suggests that KNOWING made a serious effort to
develop a systematic stakeholder methodology capable of sustaining a committed stakeholder commu-
nity over a four-year project period. This was an ambitious objective, especially because the four de-
monstrators entered the project with very different degrees of institutionalisation in collaborative climate
governance within EU-funded projects, ranging from almost none in South Westphalia to a highly insti-
tutionalised setting in Granollers. In South Westphalia (a region made of five districts), however, stake-
holders explicitly welcomed the workshops because, for the first time, they were able to discuss climate
mitigation and adaptation together with representatives from a wide range of other sectors. This in itself
was perceived as a concrete value created by the project.

At the same time, the project experience showed very clearly that scientific research and innovation do
not unfold in a politically neutral space. Climate measures and models can support the development of
a vision for a city or region by identifying options, trade-offs and risks; however, the vision for a city or
region is itself a political statement and cannot be produced by a project or by a technical organisation
alone. Public administrations and authorities are particularly sensitive to crossing the line from technical
support into political overreach. This became visible in several demonstrators. In Naples, the project
contributed to the preparation of a SECAP/PAESC (Piano d’Azione per I'Energia Sostenibile e il Clima)
but it became clear that the port authority, despite its strategic relevance, was not interested in partici-
pating in the project. In Tallinn, a general commitment to develop a SECAP existed, but until then it had
not yet been translated into concrete goals and projects. Six months before the end of the project, how-
ever, a political change led to a lower prioritisation of climate neutrality, which required a reframing of
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measures and a stronger emphasis on their economic and social co-benefits. In Granollers, the crucial
challenge remains the inclusion of the other municipalities in the valley in order to develop a genuinely
integrated flood protection strategy beyond the city itself.

The South Westphalia case illustrates particularly well how quickly cross-sector pathway work becomes
politically sensitive. Under the leadership of the federal state energy agency, a regional energy summit
had been planned in order to discuss, at working level, the opportunities and challenges arising from the
project’s energy modelling for the economy and for sustainable land use. After several months of joint
preparation, however, the three Chambers of Industry and Commerce withdrew at short notice, explicitly
arguing that the initiative had become “too political”. This is an important learning: any cross-sector
pathway is political by nature, because sector management is linked to public mandates, competences
and regulatory boundaries that are themselves politically defined and therefore systemically conditioned.

Against this background, KNOWING can nevertheless claim a distinct strength compared with many
other projects: it did not ignore the conflict potential inherent in climate transitions, but at least attempted
to address it explicitly. Conflicts of interest, goal conflicts and power conflicts among stakeholders, and
between stakeholder processes and formal politics, are acknowledged rather than treated as external
disturbances. This is particularly visible in the Playful Trainings, where such tensions are articulated and
made discussable through role play. That does not resolve the conflicts, but it does make them visible,
addressable and, to some extent, negotiable. In that sense, the methodology-related results are valuable
not because they depoliticise climate action, but because they help create formats in which the political
and institutional conditions of integrated pathways can be addressed more openly and more produc-
tively.

2.6 IPR Assessment

The project’s innovation management approach is set out in the KNOWING D6.8 - Innovation Catalogue,
which frames innovation as the practical implementation of research results into tools, services and
methodologies with exploitable value, and explicitly links innovation management to ownership clarity,
IPR handling, market preparation and exploitation planning.

The IPR assessment is therefore not treated as a stand-alone legal exercise, but as part of the broader
innovation and exploitation logic of the project. KNOWING adopts the EC Innovation Radar methodology
[2], under which innovation potential depends not only on technical maturity and market potential, but
also on innovation management, including the clearness of result ownership and related IPR issues. The
same framework also stresses the importance of an enabling innovators’ environment, including the
commitment of relevant partners towards exploitation and the possible presence of organisations inter-
ested in uptake, licensing or other forms of deployment.

The following principles apply:

e Source codes of all newly developed models and software tools are made available under open-
source principles, in line with KNOWING’s open access commitments and the Grant Agreement.

e Methodologies and pathway documentation are published under Creative Commons Attribution
(CC-BY) licences, ensuring maximum reuse while preserving attribution.

e For digital service bundles with high commercial potential, such as DSS-as-a-service compo-
nents, training-related digital services or scalable engagement tools, trade mark registration and,
where relevant, other forms of IP protection will be explored in consultation with national IP
organisations. Data arising from the project, including climate indicator datasets, clustering out-
puts and comparable structured evidence bases, will be published according to FAIR data prin-
ciples and deposited in suitable open repositories.

In line with the logic of D6.8, this approach recognises that KNOWING results span different result clas-
ses and market segments, including data, digital applications, advisory services, monitoring-related out-
puts and stakeholder-oriented activation services. This requires differentiated licensing and access
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strategies rather than a one-size-fits-all solution. It also reflects the project’s understanding that innova-
tion may involve not only technological artefacts, but also methodological and governance-oriented re-
sults that generate value through uptake, reuse and adaptation in public-sector and stakeholder con-
texts.

Overall, ownership and licensing arrangements across all results listed above are assessed as compat-
ible with the exploitation plans described in Chapters 2.3 and 3. No conflicts of ownership or licensing
restrictions that would prevent exploitation have been identified at this stage. Partners retain full sover-
eignty over their respective foreground results, with joint ownership for results produced collectively, as
specified in the Consortium Agreement. This assessment also follows the innovation management logic
established in D6.8, according to which the catalogue of innovation indicators and related result charac-
terisation directly feed into T5.5 Business Models & Exploitation Plan.

3 Individual Exploitation Plans

3.1 Exploitation and Commercialization

Each KNOWING demonstrator has developed an exploitation plan describing how it intends to use, ex-
tend or otherwise build on project results within its respective organisational context, sector and region.
The exploitations are described in detail in Annex C. This chapter provides a synthesis of the main ex-
ploitation directions across the consortium, highlighting cross-cutting patterns and significant plans to
achieve climate neutrality by embedding project results procedurally and institutionally, by integrating
domain models, modelling pathways and empowerment and activation tools into ongoing governance
and planning processes, and by translating selected results into follow-up application projects and train-
ing formats.

At the same time, the reviewed exploitation plans show that several developments have reached relevant
levels of technical maturity, in some cases at TRL 5 or higher. However, this should not be interpreted
as immediate market readiness. For research and innovation projects, the generation of directly com-
mercialisable products is not generally to be expected. Rather, the project has produced a set of tech-
nically and practically promising results that may provide a basis for further development.

For some of the KER4 tools, especially the DSS, the Playful Trainings and the Shape Your Future App,
substantial additional effort would still be required to move from project results to market-ready offer.
This concerns not only further technical refinement, but also organisational embedding, strategic devel-
opment, validation with users, clarification of operational responsibilities, and the build-up of the skills
and capacities needed for long-term delivery, maintenance and support.

3.2 Regional Local Hubs

The individual demonstrator plans show that post-project continuation in KNOWING must be understood
as a context-dependent governance process rather than as a uniform implementation pathway. Across
the demonstrators, the key exploitation challenge is not only the technical usability of project results, but
their embedding in highly diverse institutional, regulatory and organisational environments. The plans
therefore reflect different degrees of maturity in stakeholder cooperation, institutional anchoring and
implementation readiness. In this sense, they should be read as continuation frameworks shaped by real
governance conditions rather than as standardised roadmaps for uptake.

A central lesson of the demonstrator's work is that integrated climate pathways cannot be stabilised
purely through project logic. Although the Pathway Workshops had an explicitly strategic role, they could
only be elaborated at a comparatively late stage because the modelling results and pathway materials
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required extensive preparatory work and only reached sufficient maturity late in the project. As a result,
they were able to initiate clarification on legal, regulatory and organisational conditions for future uptake,
but not to secure a deeper organisational embedding of the Climate Mitigation Pathways, the Playful
Trainings and the Shape Your Future App within the remaining project period. This challenge was rein-
forced by evolving political expectations around climate action, which in several cases directly affected
the willingness and mandate of public-sector stakeholders to continue their involvement.

The Local Hub experience confirms this broader point. Informal cross-sector networks can be created
through a project, but their continuation after project end depends on institutional conditions that usually
lie beyond the project’s control. A formal commitment, possibly even in written form, between the project
organisation and a Local Hub Owner is generally not feasible unless such an arrangement can be em-
bedded in already existing procedural and institutional structures and unless both the regional KNOW-
ING partner and the Local Hub Owner belong, at minimum, to the same umbrella organisation. Other-
wise, the arrangement lacks a durable organisational basis. This is especially important because the
project organisation dissolves at the end of the project and therefore ceases to exist as a contractual
counterpart. Even within administrations and public authorities, such contractual continuation agree-
ments are often unusual or not possible at all.

For this reason, post-project continuity should not be understood as the straightforward continuation of
a single, unified “Local Hub” in each demonstrator. Rather, the practical outcome is more likely to be
the emergence of a set of regional hubs or continuation formats, each of which operates in a cross-
sectoral manner but is organised around a different thematic focus. These thematic focal points are
reflected in the exploitations described below: for example, implementation-oriented energy govern-
ance, land-use and biodiversity monitoring, flood and heat adaptation packages, civic empowerment
and climate literacy, or metropolitan coordination and transfer. In this sense, the Local Hub established
during the project serves less as a single organisational entity to be perpetuated and more as a starting
framework from which several thematically differentiated regional continuation structures may evolve.

In response to the emerging momentum within the Regional Local Hubs, and the resulting need for a
clear and accessible overview of what has been achieved in the project, two new formats were devel-
oped: the canvas and the brochure, each tailored to the specific demonstrator. These formats were
designed to support the continuation of the Regional Local Hubs, raise interest among potential follow-
ers, and reflect the conviction that effective dissemination in this context requires more narrative-driven
storytelling rather than short, social-media-oriented information snippets.

Demonstrator Canvas

Following the Pathway Workshops in M38/M39, a two-page canvas was developed for each demonstra-
tor. Each canvas provides a concise overview of the respective climate challenge, the modelling path-
way, key takeaways for potential followers, and the most relevant exploitation opportunities. These can-
vases were also used to illustrate the modelling pathways within the DSS.

Demonstrator Brochures

Based on these canvases, brochures were developed for the four demonstrators. These brochures pre-
sent the KNOWING project, its results and learnings, as well as the concrete outcomes and exploitation
opportunities for each demonstrator in an accessible and non-technical manner. They can be shared
with stakeholders as printed materials and will also be made available for download on the respective
demonstrator websites and the KNOWING website.

A corresponding overview of these continuation perspectives is provided in Annex C, where all exploi-
tations are listed and structured by demonstrator. Annex C thus complements the present chapter by
showing in concrete terms which actors, tools, services and follow-up projects may carry the project
results forward in each demonstrator context.
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In South Westphalia, exploitation is focused on translating KNOWING results into practical instruments
for regional implementation in a forest-rich, rural-industrial context. The demonstrator addresses the
interdependencies between energy transition, land-use competition, ecosystem protection and indus-
trial transformation, and frames climate action as a regional competitiveness and development agenda
centred on affordable, reliable and increasingly regional energy. Accordingly, exploitation is oriented
towards concrete formats and follow-up structures that help regional actors address key implementation
bottlenecks, including grid capacity, permitting, land constraints, ecosystem safeguards and public ac-
ceptance. The Local Hub provides the institutional continuation structure for this process by anchoring
uptake in the regional stakeholder community and in the post-project activities of Energy4Climate.NRW.

3.2.1 South Westphalia (SWF) — Germany

KNOWING results produced in South Westphalia have the potential to achieve wider relevance beyond
the immediate demonstrator context. First, the combination of the MAED-City demand model and the
IESopt energy forecasting model indicates that South Westphalia could become largely energy-inde-
pendent if the nationally prescribed renewable energy expansion targets are implemented. This result
is politically significant because it supports the case for creating stable economic framework conditions
for reliable, affordable and climate-neutral energy in the region. Second, the Online Factsheet is de-
signed as a practical guide for municipalities and civil society on how wind-in-forest projects can be
accompanied in a critically constructive way, with particular attention to avoidable damage to nature and
ecosystems. Its exploitation value lies not only in transparency, but also in its potential to improve public
acceptance of renewable energy expansion by helping citizens better understand the underlying per-
mitting procedures and by encouraging a form of critical-constructive participation rooted in civic self-
efficacy. Third, the Traffic Model has generated an important impulse for the development of a funding
concept for Al-supported cooperative traffic management software. Such a solution could help address
current traffic disruptions in a way that contributes, in the short, medium and long term, to the region’s
pathway towards climate neutrality.

The other exploitations in South Westphalia can largely be understood as reinforcing one or the other
of these two strategic directions, or as developing them further in more specific sectoral or governance-
oriented formats. In this sense, some exploitation formats strengthen the regional case for a secure and
climate-neutral energy transition, while others focus on improving transparency, procedural quality and
societal acceptance in implementation processes. These strands are brought together particularly
clearly in the LIFE Connect concept. Here, the city of Sundern in South Westphalia is intended to apply
for LIFE funding in order to create the basis for a mechanism through which a small share of wind energy
revenues, in the form of so-called compensation payments, could in future be invested in the systematic
development of biotope corridors in forests that have often already been weakened by drought and pest
infestation. This concept is particularly noteworthy because it links renewable energy deployment, eco-
logical restoration and regional benefit-sharing in a single exploitation perspective.

Post-Project Continuity

The South Westphalia Local Hub builds on the stakeholder community established through KNOWING
and is designed to sustain implementation capacity beyond the project period. Its function is to turn
pathway and modelling insights into a shared regional implementation agenda, strengthen coordination
around the main bottlenecks of transformation, and provide a practical continuity structure for the ex-
ploitations developed in the demonstrator.

In substantive terms, post-project continuity in South Westphalia unfolds in four distinct directions:

¢ Regional implementation dialogue through the Energy Summit

E4C will take forward the Energy Summit as the format through which the region can address
what the project itself was no longer able to complete within its timeframe: a more explicit anal-
ysis of opportunities, risks, required accelerations and the need for better integration in the im-
plementation of sector-specific measures.
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SequOlIA-CAM represents a continuation perspective in the form of an Earth Observation-based
monitoring project for a land-use model optimised with regard to carbon storage and biodiver-
sity.

e Earth Observation-based monitoring and land-use intelligence

¢ Implementation-oriented follow-up for wind energy and ecosystem protection

LIFE Connect serves as an implementation-oriented follow-up project that translates the scien-
tific foundations developed in KNOWING into practice, especially with regard to soil- and eco-
system-sensitive wind energy expansion.

¢ Civic empowerment and regional capacity-building

The Impact Shopfloor provides a continuation and further development of the civic empower-
ment approach initiated through the Playful Trainings and the Shape Your Future App, with the
aim of creating a more durable format for societal engagement, reflection and capacity-building
in regional climate transformation.

3.2.2 Granollers / Catalonia — Spain

In Granollers, exploitation is focused on translating KNOWING results into practical instruments for mu-
nicipal climate governance in a Mediterranean inland city facing increasing pluvial and river flooding as
well as growing heat stress. The demonstrator links risk analytics, SECAP-related planning, civil protec-
tion and stakeholder engagement, with a particular emphasis on SUDS (sustainable urban drainage
systems), greening, de-sealing and heat-risk reduction. Accordingly, exploitation is oriented towards
decision-support, engagement and capacity-building formats that can support implementation in Gran-
ollers itself as well as transfer to neighbouring municipalities in the Besos/Congost area. The Local Hub
provides the continuation structure for this process by connecting modelling outputs, engagement tools
and regional cooperation with longer-term implementation and transfer activities.

Post Project Continuity

The Granollers Local Hub functions as a translation and uptake platform that connects modelling outputs,
engagement tools and pathway results with municipal and regional implementation structures. Its post-
project continuity can be described along four main lines:

¢ Integration into municipal planning and risk governance:

The Hub supports the use of KNOWING modelling outputs in SECAP updates, civil protection
planning and the practical development of SUDS-related adaptation measures, thereby linking
flood- and heat-risk evidence to concrete local implementation processes.

¢ Inter-municipal coordination in the Besos/Congost area:

A key continuation perspective lies in using the Hub as a regional innovation and implementation
network that brings together Granollers and neighbouring municipalities in order to align adap-
tation priorities, planning routines and participation processes across the wider territorial con-
text.

e Continued use of engagement and literacy tools:

The Shape Your Future App, the Climate Coping Typology and the Playful Trainings can con-
tinue to be used as practical tools for communication, participation, education and stakeholder
engagement, helping to translate technical evidence into understandable and actionable local
formats.

e Strengthening governance, hosting and transfer structures:

Beyond immediate implementation, the Hub may contribute to the further consolidation of gov-
ernance, hosting and transfer arrangements through the City Council and wider territorial
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structures, thereby improving the longer-term operationalisation and transferability of KNOW-
ING results.

3.2.3 Tallinn — Estonia

In Tallinn, exploitation is focused on translating KNOWING results into practical instruments for municipal
implementation under changing political and governance conditions. The demonstrator addresses the
interlinkages between mobility, energy, urban heat and public-service delivery, and frames climate ac-
tion through politically robust entry points such as health, affordability, reliability and resilience. Accord-
ingly, exploitation is oriented towards tools, planning aids and engagement formats that support the
uptake of pathway results in routine city governance, budgeting and implementation processes. The
Local Hub provides the continuation structure for this process by connecting modelling outputs, stake-
holder engagement and municipal delivery across departments and service owners.

Post Project Continuity
In substantive terms, post-project continuity in Tallinn unfolds in four distinct directions:

¢ Routine governance integration:

The Hub’s work is intended to be embedded in regular municipal governance cycles, including
annual budget and investment programming, rather than continued as a stand-alone climate
structure.

o Heat hotspot targeting in planning and delivery:

A key continuation perspective lies in integrating heat layers and hotspot prioritisation into plan-
ning guidance, capital works standards and intervention design.

¢ Cross-sector coordination and recurring engagement:

The Hub brings together service owners, planners, transport management, public-space depart-
ments, housing and facility operators, district-heating actors and other stakeholders, while sus-
taining recurring engagement through trainings and the app.

e Continuation through future initiatives and transfer projects:

Beyond current municipal structures, the Hub may also be carried forward through future city
initiatives and European projects that allow further refinement and transfer of KNOWING tools
and approaches.

3.2.4 Naples — ltaly

In Naples, exploitation is focused on translating KNOWING results into practical implementation pack-
ages for a dense Mediterranean coastal metropolis exposed to compound flooding, heat stress and
related energy-equity challenges. The demonstrator links multi-hazard modelling, pathway logic and
SECAP/PAESC-based planning with a strong emphasis on implementation-ready use cases, notably
Climate Shelters and Renewable Energy Communities. Accordingly, exploitation is oriented towards
concrete planning and governance instruments that help municipal actors move from modelling evi-
dence to fundable and operational measures, while also supporting transfer and metropolitan scaling.
The Local Hub provides the continuation structure for this process by connecting pathway evidence,
municipal planning instruments and stakeholder coordination across departments and territorial levels.

Post Project Continuity — Local Hub
In substantive terms, post-project continuity in Naples unfolds in four distinct directions:

e Integration into planning and governance routines:

The Hub’s work is intended to be embedded in existing municipal planning and SECAP/PAESC-
related governance processes rather than continued as a stand-alone climate structure.
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A key continuation perspective lies in the further operationalisation of Climate Shelters, flood
adaptation measures and Renewable Energy Communities as concrete and staged implemen-
tation clusters.

o Development of implementation packages:

¢ Coordination through multi-hazard evidence and territorial information systems:

The Hub connects municipal departments, planning actors, agencies and metropolitan stake-
holders in order to translate pathway and modelling evidence into prioritised intervention pack-
ages and coordinated action.

e Metropolitan upscaling and transfer:

Beyond the city level, the Hub may also support the embedding of KNOWING results in wider
territorial coordination and information structures, strengthening transfer to other municipalities
across the metropolitan area.

4 Market analysis

In this chapter, the market for mitigation and adaptation measures is assessed. These services involve
providing and using climate information in decision-making, covering aspects such as data collection,
monitoring, analysis, predictions and projections of climate variables. The analysis focuses on Europe
and on the Climate Impact Contexts addressed in KNOWING: (a) coastal flooding and infrastructure, (b)
river flooding and infrastructure, (c) heat and health, and (d) soil fertility, agriculture and forestry.

At the same time, this market analysis must be interpreted in light of the specific character of the KNOW-
ING results described in the previous sections. The solutions developed in KNOWING do not yet address
a clearly delimited and directly quantifiable market demand in the sense of a product already positioned
for sale. As mentioned in 3.1, even those results that may show longer-term commercial potential still
require at least one further development step before they can be considered market-ready.

For this reason, the following analysis cannot identify a direct market size for the individual KNOWING
results as such. Rather, it can only point to broader needs, demand patterns and market trends from
which it may be inferred that tools and services of the kind developed in KNOWING are likely to meet a
relevant level of interest. The purpose of this chapter is therefore not to claim immediate market readi-
ness, but to locate KNOWING’s outputs within a wider landscape of emerging public-sector, policy-sup-
port and climate-service demand, and thereby to assess the general relevance of the problems ad-
dressed and the potential future uptake environment for more mature follow-up solutions.

4.1 Policy and Regulatory Context

The EU policy and regulatory bodies are key drivers for the development and adoption of climate-related
services. Generally, public administration drives the generation of these services by creating new regu-
latory obligations, funding reports and studies, and launching various strategic programs and initiatives.

Two initiatives must be highlighted as the core of the European climate regulatory framework: the Euro-
pean Green Deal and the EU Climate Law. These initiatives define objectives such as a 55% reduction
of the green-house gas emissions by 2030 and the achievement of climate neutrality by 2050. These
instruments represent the legal framework that requires the EU Countries to have into account the con-
sequences of climate change across all sectors.

Within the overall framework, the EU Adaptation Strategy [3] emphasises climatic resilience, prepared-
ness, adaptation and risk management, which is very relevant for the development of results such as
KNOWING'’s.
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Policy actions are also addressed at local level with several initiatives: The “EU Mission: Climate-Neutral
and Smart Cities” aims to deliver 100 climate-neutral and smart cities by 2030 and to ensure they act as
innovation hubs [4]. In a way, this initiative has integrated the objectives of previous initiatives such as
the Intelligent Cities Challenge [5] which officially ended on 2025. The Covenant of Mayors is a network
of local and regional authorities. Members are committed to improve the energy efficiency and the use
of renewable energy.

A budget of significant size has been allocated to climate solutions through the NextGenerationEU re-
covery plan and through the Just Transition Mechanism [6]. These tools are supporting the regions in
their green transition. The funds for I1+D projects are mainly channelled through the Horizon Europe and
LIFE programmes. These funded projects, such as KNOWING and others, are key to develop adaptation
through the creation of knowledge and new tools.

EU’s finance framework serves to channel investment towards those activities considered to be priorities
by policy makers. In this category, a couple of instruments specifically support climate adaptation and
resilience. The EU Taxonomy for Sustainable Activities [7] defines criteria for economic activities that
are aligned with a climate neutrality by 2050. Also, the European Investment Bank Climate Bank
Roadmap [9] aligns investments with climate objectives.

There are several public-funded knowledge and data infrastructures directly aligned with the objectives
of KNOWING that should be highlighted. In particular, the Copernicus Climate Change Service [10] and
platforms like Climate-ADAPT provide resources including climate data, tools and best practices.

The regulatory and policy landscape would be completed with policy packages such as the Fit for 55
Package [12] and the reform of the EU Emissions Trading System [8]. These activities push further the
actors across all sectors towards mitigation and adaptation measures. For example, municipalities and
regions are increasingly required to develop Sustainable Energy and Climate Action Plans (SECAPs)
and National Adaptation Plans (NAPs).

Finally, a large policy framework can be observed, containing three main pillars: a) regulations towards
adaptation planning and implementation, b) financial actions channelling investments and c) knowledge
and data infrastructures in support of decision-making. The general landscape is therefore aligned with
the objectives and results of KNOWING.

ESA programmes and calls also play an important supporting role in the development of climate-related
services, particularly those based on Earth observation, satellite data and downstream digital applica-
tions. Through initiatives such as Copernicus, the Climate Change Initiative, FutureEO and ESA Space
Solutions, ESA contributes both the data infrastructure and the innovation funding needed to develop
operational climate services for adaptation, resilience and green transition.

4.2 Stakeholders

This section provides an assessment of the market from a user perspective, according to the target
sectors described in D5.1 DEC plan. The objective is to identify the different logics of action and decision-
making processes. This will allow KNOWING to understand the decision-making processes at regional
and local level to improve the strategies of exploitation.

4.2.1 Science organisations

Scientists and research organisations working on climate impacts, adaptation and governance represent
an important market for improvement of modelling capabilities and specially for academic exploitation
(publications, data sharing, follow-on research).
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The public sector is a key market for advisory services and non-commercial exploitation. It should be
noted that generally, public administrations must ensure that the acceptance of monetary offers is sub-
ject to public procurement. This must be considered when designing the strategy for exploiting the pro-
ject results.

4.2.2 Public Sector

Two segments can be distinguished:

e Public authorities and administrations: responsible for implementing climate-related regula-
tions. The dominant logic of authorities and administrations is the legal certainty of their deci-
sions; a secondary logic is influence and institutional power. They implement laws and regula-
tions, but in more complex cases they also shape policy through plans, proposals and adminis-
trative discretion, usually in close interaction with political bodies. Because innovative decisions
may expose them to legal challenge, administrations tend to seek political backing and rely on
established procedures, professional networks and organisational routines. At the same time,
limited financial resources and staff shortages are important constraints that affect their ability
to take up new tools, data and procedures. For KNOWING, the most relevant authorities include
those responsible for climate-relevant sectors such as environment, water, agriculture, forestry,
health, transport, planning and geodata. In particular, public authorities and specialised agencies
for forestry and water management, as well as bodies providing energy-related advisory ser-
vices to municipalities, represent important target groups for the uptake of KNOWING KERs. As
climate change is a cross-cutting issue, each of these institutions must be considered as a dis-
tinct target group in order to assess how KNOWING results can be integrated into their decision-
making processes. This specific context was explicitly taken into account in the KNOWING
stakeholder approach (D4.1), which was designed to reflect the institutional logics, capacities
and interaction patterns of public administrations and their interfaces with political decision-
making.

¢ Municipal cooperation: the dominant logic of municipal corporations is the provision of essen-
tial public services, while a secondary logic is influence within local governance structures. As
these organisations are often highly context-specific and internally fragmented, the integration
of KNOWING results requires precise stakeholder analysis at local and regional level. At the
same time, the introduction of new decision-making approaches should not be underestimated,
as hierarchical structures, uncoordinated actors and differing steering logics can significantly
hinder implementation. This shows that the uptake of KNOWING results requires not only tech-
nical relevance but also dedicated governance and organisational change processes.

4.2.3 Educational Institutions

Educational institutions, whether public or private, are important channels for embedding KNOWING
results in teaching, training and project-based learning. This includes not only schools and universities,
but also specialised training centres for public-sector staff. Vocational training is particularly relevant for
climate adaptation and mitigation, especially in sectors such as construction, energy, planning, land-
scaping, agriculture and forestry. In this context, key multipliers are municipal or state-supported initia-
tives that promote voluntary civic engagement, facilitate the establishment of local climate alliances
bringing together municipalities, business actors and civil society, and strengthen societal understanding
of sustainable development. These structures offer promising avenues for integrating results such as
the Playful Trainings and the KNOWING App into educational, participatory and capacity-building activ-
ities.

4.2.4 Industry and Economy, Private Companies

The main objective of private companies is value creation. Additionally, they also pursue innovation
leadership or market position. KNOWING results (software, training, modelling frameworks) can support

KNOWING | Deliverable D5.5 | WP5 | Final 22



KNgﬁch

companies in reducing carbon footprints, developing climate-related services and adapting business
models and value chains. The successful exploitation of KNOWING within this group will particularly
depend on defining appropriate pricing and developing key partnerships with relevant organisations.

Within the private companies’ group, two sides, demand and supply, can be distinguished. Next, the
main segments of the supply side are identified.

e Consulting Market: the relevant market environment for KNOWING is mainly formed by small,
specialised regional consultants. In particular, regional planning and engineering offices working
with municipalities and public utilities, as well as policy consultancies supporting local and re-
gional decision-making, are likely to represent the most relevant intermediaries and implemen-
tation partners. These actors are typically closer to the practical needs of public authorities and
local infrastructure providers and are therefore better positioned to translate KNOWING results
into concrete planning, advisory and decision-support services.

¢ Climate Assessment, Adaptation and Mitigation Tools: Several climate assessment tools of-
fer a range of information related to climate change impacts, adaptation measures, and sector-
specific data. These tools allow users to simulate and explore potential im-pacts of different
scenarios and interventions. Section 4.3 Competitive Landscape includes a list of relevant cli-
mate data web tools offering such capabilities.

e Sector-specific software and digital service providers: a further relevant segment is formed
by software companies developing dedicated climate-related applications for specific sectors
and user groups. This includes solutions for forest monitoring and management, agricultural
advisory systems, flood risk and water management, infrastructure resilience, urban climate ad-
aptation, renewable energy planning, mobility management, biodiversity-related land use, and
digital training environments such as blended-learning platforms. These companies may act as
exploitation partners where KNOWING results can be integrated into existing digital products,
translated into tailored decision-support services, or used as content and logic components for
professional training and stakeholder engagement tools.

The demand side includes sectoral companies in agriculture, forestry, real estate, insurance, energy
and water management facing direct climate risks.
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Citizens as individuals can be direct users of several KNOWING results (DSS, KB, KNOWING App, Play-
ful Trainings). As a target segment, citizens can be approached through intermediaries such as commu-
nity groups, NGOs, Adult Education Centres or foundations. However, civil society is too diverse to be
described through one single logic of action. It is therefore more useful to distinguish between different
social groups with specific values, lifestyles and attitudes, as reflected for example in the SINUS®-Mi-
lieus. For the uptake of KNOWING results, this means that communication and activation strategies need
to focus on selected target groups that are particularly relevant for climate-related change and can also
act as pioneers for broader societal uptake. This perspective was explicitly taken into account in the
KNOWING Climate Impact Coping Analysis (D1.3), which addressed differences in perception, behav-
iour and coping capacities across social groups in a differentiated way.

4.2.5 Citizens and Civil Society

ﬁ a
L E 3 %
3%
& c
Sinus-Meta-Milieus® | A_|
EST-Established 6% 9% 10% 11% 15% 14% 11%
INT-Intellectuals 0% 2% 8% 4% 15% 29% 10%
PER-Performer 8% 9% 14% 9% 9% 14% 10%
COS-Cosmopolitan Avantgarde 4% 7% 7% 8% 9% 10% 7%
PRO-Progressive Realists 1% 4% 5% 9% 11% 10% 7%
ADA-Adaptive Navigators 13% 18% 15% 14% 8% 6% 12%
SEN-Sensation-oriented 23% 14% 10% 13% 7% 2% 12%
CMS-Conventional Mainstream 18% 19% 15% 15% 11% 8% 15%
TRA-Traditionals 6% 3% 8% 9% 8% 5% 7%
CMA-Consumer Materialists 22% 11% 7% 8% 6% 2% 9%
above average response plus standard deviation
below average response minus standard deviation

Figure 2: Over- or under-representation of meta-milieus in Coping Types, Source: KNOWING D1.3 p. 34.

4.2.6 Private Landowners/Property Owners

The dominant logic of private landowners is the sustainable generation of income from land use, often
combined with preserving land value across generations. They are frequently organised in associations
or cooperatives with significant lobbying capacity. While property rights limit direct intervention, many
landowners are increasingly receptive to adaptation and mitigation measures because climate impacts
directly affect yields, forests and long-term land value. The uptake of KNOWING results therefore de-
pends on a good understanding of their specific interests, traditions and decision-making contexts.
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The real estate sector needs to be differentiated between publicly and privately owned property. Publicly
owned buildings, including social housing, often provide comparatively accessible opportunities for re-
furbishment and the use of climate-neutral energy sources, even if their overall share in urban energy
use and CO2 emissions is limited. Privately owned real estate, by contrast, is strongly shaped by building
regulations, which in some countries create significant bureaucratic and cost-related barriers. The ex-
ploitation of KNOWING results in this field therefore requires a careful analysis of the applicable building
regulations, energy standards and CO2 requirements in order to avoid early obstacles to uptake among
property owners.

4.2.7 Real Estate Owners

4.3 Competitive Landscape

The market for climate mitigation and adaptation measures depends largely on technology and is there-
fore very dynamic. It combines traditional modelling platforms, decision support systems and increas-
ingly, new infrastructures including artificial intelligence (Al), high-performance computing (HPC), and
digital twin technologies. Available solutions range from global platforms to regional adaptation
portals and include also research-oriented tools with heterogeneous scopes. With so many vari-
ations, itis difficult to classify all tools into mutually exclusive categories. For the sake of simplic-
ity, the taxonomy of solutions presented here includes some overlaps.

A first group of available solutions includes global climate-policy scenario and systems dynamics
tools, such as En-ROADS, which allow users to explore different scenarios for reducing greenhouse
gas emissions and assess their impact on global temperature and other climate indicators. It is effective
for awareness-raising and strategic policy discussions, although it operates mainly at the global scale
and focusses on mitigation rather than local adaptation measures.

A second group of solutions includes scenario modelling platforms, such as SimCLIM, which allows
users to assess the effectiveness of different adaptation measures under various future climate scenar-
ios. These solutions provide valuable analytical capabilities, but they require a lot of data and expert
knowledge, specially for application at local level.

Data platforms and knowledge portals represent another important group of solutions. This group
includes tools such as PREPdata (https://prepdata.org) that offer climate risk data and risk indicators.
These portals typically do not support the co-design of integrated adaptation pathways.

Another relevant group would be the planning and visualisation and decision-support tools such as
CommunityViz. This tool integrates climate data with land-use planning. It allows users to visualize and
assess the impacts of different land-use and climate scenarios on communities. Organisations such as
NOAA and the World Bank also provide a number of decision support tools (ThinkHazard!, the Climate
Impact Explorer, etc.)

A number of relevant national and regional platforms have been developed, such as the German
Klimaatlas and other country-specific adaptation platforms. These platforms are usually integrated
into national policy frameworks. They are however difficult to transfer to other regions or contexts, and
have limited commercial potential.

Solutions developed by research organisations also play an important role. This group includes so-
lutions such as weADAPT (knowledge exchange on climate adaptation) and LEAP (low emissions anal-
ysis), used in academic and policy contexts. These solutions are generally domain specific and lack
cross-sectoral integration.

Finally, and linked to research projects, the results of other Horizon Europe funded projects must be
mentioned. Projects such as NEVERMORE and REGILIENCE contribute to climate adaptation with
knowledge and tools. These projects focus on resilience pathways, governance frameworks and
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stakeholder engagement. KNOWING is more focused on a context-based approach that captures sys-
temic interactions across sectors and scales, as well as on transferability and co-creation through local
hubs. These other EU projects represent an opportunity for collaboration and knowledge exchange.

New generation of solutions

In addition to the above established tools, a new generation of solutions is being developed leveraging
emerging technologies such as Al, HPC and digital twins.

Within this group the Destination Earth (DestinE) must be highlighted as a flagship initiative of the
European Commission to develop a highly-accurate digital model of the Earth to simulate and monitor
natural hazards and human activities (https://destination-earth.eu/). DestinE combines EO data (Coper-
nicus and other sources), advanced models and HPC infrastructures. It also uses Machine Learning
techniques for more efficient parameterization and error correction and Al is also used in several other
features (semantic search, image processing,...). The purpose is to support adaptation strategies and
mitigation measures, including “what-if” scenarios. Within DestinE, ESA contributes with the service
core, ECMWEF contributes with the digital twins and EUMETSAT contributes with the data lake.

Other example of this trend (advanced modelling, Al, ML, HPC and digital twins) is EDITO-infra, the
European Digital Twin of the Ocean also launched by the EC. It offers data-intensive simulation envi-
ronments capable of supporting adaptation planning in specific sectors.

The following table provides a list of actors and operational services, to complement the services already
identified. This is intended only as a snapshot of the climate service ecosystem in Europe involving
advanced technologies.
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Table 6: Innovative companies and services in EU

Name, URL Risk Key technology Description, service
7Analytics Floods Digital twins, ma- | From Norway, they offer dynamic flood
o chine-learning cali- | data related services.
Tanalytics ai brated models.
Previsico Floods Al, forecasting, | Based in UK, Flood Intel Platform enables
o monitoring, warn- | you manage flood impacts
previsico.com .
ing.
The climate company | Heat islands and | Spatial imagery, Al, | Based in France, the company offers ex-
) others modelling posure, vulnerability and adaptation ser-
theclimatecompany.eu vices
Kayrros Wildfire, deforesta- | Geospatial Al Based in France, Kayrros offers different
tion products using Al to process and analyse
Kayrros.com satellite-based data
Cervest Heat, drought, wild- | Earth Science Al, | Based in UK, EarthScan offers a custom-
fire, flooding, wind | real time data ised analysis of climate risk threatening
cervest.earth/ and precipitation. business assets.
Climateview Multi-risk Digital twin Swedish climate company offering transi-

tion planning software and support ser-

climateview.global vices. ClimateOS platform creates a digi-

tal twin city.
Mitiga Solutions physical climate | Al, HPC Spin-off from Spain’s National Supercom-
risks puting Centre, Mitiga Solutions delivers

mitigasolutions.com

climate intelligence for better decisions.
Services are powered by Al, and high-
performance computing.

It is important to highlight that many of these companies rely on Copernicus services, making extensive
use of Sentinel programme, for high resolution and data frequency.

Positioning of KNOWING

In summary, the market of climate services evolves towards the development of complex solutions that
increasingly use computation capacity and datasets. Nevertheless, most of the solutions analysed pre-
sent one or more of the following limitations:

e Strong focus on a single sector or risk

e Limitations in integrating systemic interactions and cascading effects

e Limitations in engaging stakeholders in the co-creation of processes

e Limitations in transferring results to different geographical or socio-economic contexts

In this context, KNOWING differentiates itself with a) its focus on a context-based approach that captures
systemic interactions and cascading climate risks, b) transferability framework for pathway comparison
and adaptation, c) co-creation through local hubs and d) a rich service offering (open models and path-
ways, KNOWING App and DSS, Playful Trainings and various other materials such as canvasses, bro-
chures, stakeholder workshop blueprints, and questionnaires) suitable for many users and situations.
KNOWING can complement large digital twin initiatives and practical decision support tools with a trans-
ferable framework tailored to regional and specifications.
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4.4 Market Size and CIC-Specific Segments

According to the market research firm MarketsandMarkets [11] the industries most affected by climate
change are the following:

e Agriculture: the impacts of climate change include more frequent droughts and floods, changes
in rainfall patterns, and an increased prevalence of pests and diseases. These factors collectively
have adverse effects on crop yields and livestock.

e Forestry: climate changes can influence the overall health of forests, resulting in shifts in spe-
cies distribution and heightened susceptibility to pests, diseases, and wildfires.

¢ Fisheries: climate change, manifested through rising ocean temperatures and ocean acidifica-
tion, poses threats to various marine life, thereby impacting fisheries and aquaculture.

¢ Insurance: the increasing frequency and severity of extreme weather events may lead to more
insurance claims related to property damage.

e Tourism: climate change is already causing unpredictable weather patterns, influencing tourism
in regions reliant on specific conditions.

o Real Estate: properties located in areas prone to flooding, wildfires, or sea-level rise may expe-
rience a decline in value.

e Energy: temperatures and rainfall patterns determine the generation of renewable energy (hy-
dro and solar power). Climate services play a crucial role in supporting the global energy tran-
sition toward achieving net-zero emissions. They also contribute to the seamless integration of
electricity into the grid and the assessment of the impact of energy systems.

¢ Water management: Climate change puts increasing pressure on water availability, quality and
infrastructure, with consequences for flood protection, drought management and cross-sectoral
water allocation.

e Healthcare: climate change can contribute to the increased spread of certain diseases and
health conditions. Heat waves can lead to dehydration, heat exhaustion, and heatstroke.

4.4.1 Global market value

There are different estimations for the value of the market of services for adaptation or mitigation of
climate-related risks. According to recent studies by Fortune Business Insights [13] the global climate
adaptation market size was worthed at USD 35.50 billion in 2025. It is projected to be worth USD 41.73
billion in 2026 and reach USD 140.82 billion by 2034. Asia Pacific led the climate adaptation market with
a market share of 36.83% in 2025.

According to S & S insider “The Climate Adaptation Market Size was valued at USD 26.90 billion in 2024
and is expected to reach USD 55.44 billion by 2032 and grow at a CAGR of 9.46% over the forecast
period 2024-2032.“

According to Bloomberg, the market for adaptation could be worth $2 trillion per year by 2026 [14]. In
2019/2020, the Climate Policy Initiative reported that global climate adaptation finance amounted to $46
billion [15].

According to the United Nations Environment Programme (UNEP), developing economies are projected
to face annual adaptation costs ranging from $155 billion to $330 billion in the period from 2020 to 2030.
The 2018 Adaptation Gap Report by UNEP [16] revealed that over $50 billion per year in adaptation
needs were identified by more than 50 developing countries in their Nationally Determined Contributions
(NDCs).
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The U.S. market has seen comprehensive assessments, especially in response to extreme weather
events. The National Climate Assessment [17] is a significant example. According to S&S Insider, the
U.S. dominates the climate adaptation market with a 42.3% share in 2024. This market is primarily driven
by large-scale adoption of advanced climate monitoring systems, disaster risk management solutions,
and sustainable urban planning initiatives. The sector has experienced robust double-digit growth, and
projections indicate that this trend will persist in the short term.

The U.S. market

The federal policy environment under the Trump Il administration has become more volatile and less
supportive. According to Optera software company [19] the movement in the U.S. towards decarboni-
sation continues, only that the initiative has been transferred to the state governments and the overall
timing of the transition is more uncertain. The U.S. market should be seen less as a uniformly policy-
driven growth segment and more as a fragmented but still expanding field shaped by physical risk, sub-
national action and commercial demand.

The European market

The global market research firm MarketsandMarkets [11] confirms that Europe stands out as the conti-
nent experiencing the most rapid warming globally. In 2022, the region suffered extreme heat, drought,
and widespread wildfires. Sea surface temperatures in the vicinity of Europe soared to unprecedented
levels, together with marine heatwaves. Additionally, glacier melt reached unparalleled levels. Beyond
their environmental impact, these changes result in significant economic consequences, impacting sec-
tors ranging from agriculture to energy production.

The State of the Climate in Europe 2022 Report [20] emphasizes the pervasive impact of extreme heat
across the continent, with a significant portion experiencing its warmest year on record. Hazardous con-
ditions prevailed throughout the year, particularly during late spring and summer, contributing to a rec-
ord number of days with 'very strong heat stress’ in Southern Europe. Concurrently, an upward trend in
heat stress was observed continent-wide.

A critical concern highlighted in the report is the substantial decline in soil moisture, reaching the sec-
ond-lowest level in 50 years for Europe in 2022. Widespread dry anomalies during spring and summer
raised alarms, affecting regions such as northern Germany and Poland.

Floods have become a particularly serious problem. In this regard, the EU Climate Action Progress Re-
port 2025 — Adaptation chapter [21]- found the following: Damage from storms and flooding across
Europe in 2024 is estimated to have cost at least EUR 18 billion. Of all the natural disasters that hit
Europe in 2024, the three costliest were caused by floods: a) Spain’s flash flood caused EUR 10 billion
in losses, b) the flash floods in Germany, Poland, Italy, Austria and Czechia caused losses of EUR 5
billion, and c) the floods caused by Storm Boris in Czechia, Austria, Poland, Italy, Slovakia, Romania,
Hungary caused losses of EUR 4 billion. Overall, less than half of the assets damaged in those three
events were insured. The EU Climate Action Progress Report 2025 highlights the lack of insurance. In
2023, only about a quarter of economic losses in the EU were insured and the share was below 5% in
some EU countries.

Another recent assessment [22] made by the European Scientific Advisory Board on Climate Change
concludes that the economic damage to infrastructures and buildings from weather and climate ex-
tremes in Europe accounts for EUR 45 billion per year, five times higher than in the 1980s.

In this context, Europe has become a strong provider of services and technologies addressing climate
change. In particular, EU is a leader in renewable energies, having achieved a significant reduction of
CO2 emissions.

The European Scientific Advisory Board on Climate Change believes that the EU is not prepared for a
climate change that is becoming worse, has fallen short on adapting to the extreme weather and should
invest more to protect people and infrastructure from heatwaves, wildfires and floods [22].
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According to a report by Cognitive Market Research [23], in 2023 Europe accounted for over 30% of the
global market of climate resilient technologies. It must be noted that the market for resilience services
(assessed by Cognitive Market Research) is equivalent to the market for adaptation services. The study
therefore would exclude the mitigation service segment, that is also a market of interest for KNOWING.

Renewable energy sources faced variability, with wind speeds fluctuating across regions. While the an-
nual average wind speed aligned with the 30-year average, variations occurred, impacting potential
power generation. Conversely, Europe experienced its highest surface solar radiation in 40 years, driven
by above-average values in the initial seven months. The rise in renewable energy production signals a
positive trajectory for the future. The EU has committed to boosting renewable energy production to a
minimum of 42.5% of total consumption by 2030, nearly doubling the levels recorded in 2019 [24].

The report underscores the escalating challenges to river discharge in Europe, marking the second
lowest on record in 2022. This continued a six-year trend of below-average flows, with alarming dry
conditions affecting 63% of rivers. These findings collectively highlight the urgent need for comprehen-
sive strategies to address the multifaceted challenges posed by climate change in Europe.

There isn't a singular figure representing the overall required investment for adaptation across Europe.
The BASE study, which focused on a limited number of sectors, estimated the annual investment needed
in the EU to be between EUR 35-56 billion in 2015 [25].

Other studies (Peseta IV [26], COACCH [27]) estimated that the need for adaptation investments are
between EUR 40 billion per year and 175 billion per year, considering different scenarios of global tem-
perature increase, from 1.5°C to 3°C.

At national level, the EU Climate Action Progress Report 2025 highlights that all EU countries have
adopted national adaptation plans, with several Member States strengthening their frameworks through
dedicated climate adaptation legislation. Also, several countries are developing comprehensive national
climate risk assessments, with 21 Member States already having such assessments in place and several
others in progress.

The report also identifies challenges that are relevant for KNOWING results. Implementation and evalu-
ation mechanisms show gaps, and there is still a lack of coherent monitoring and reporting frameworks
across Member States. Adaptation efforts are fragmented across sectors, with limited integration of sys-
temic risks.

At the local authority level, considered pivotal in the EU adaptation strategy, the median budget for
adaptation among Covenant of Mayors for Climate and Energy [28] signatories was EUR 535,000. How-
ever, there are significant variations in budgets among authorities [21].

Comparing the bottom 20% of local authorities, with a mean total budget of EUR 16,000, to the top 20%,
with a mean total budget exceeding EUR 51 million, revealed differences in planned and completed
adaptation actions. The lower-budget authorities, on average, had 10 planned actions and had com-
pleted two, while the higher-budget authorities had 16 planned actions and had completed five.
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The suitability of the KNOWING results can vary based on the specific climate challenges, vulnerabilities,
and policy priorities of different countries or regions in Europe. The most suitable countries will be those
that are most vulnerable to climate change and that have a strong commitment to climate action. The
following factors could also make a country or region a good candidate for using the results of the
KNOWING project:

4.4.2 Markets in Europe

e A strong institutional framework for climate change adaptation and mitigation
e A high level of public awareness of climate change

e A growing demand for climate-resilient infrastructure and services

e Awillingness to invest in climate change research and innovation

Here is a short and very general assessment of specific countries and regions where the project results
may find particular suitability:

e France: France is a country with a long history of climate change research and innovation. It is
an agriculturally intensive country. It is also home to a number of large companies that are de-
veloping climate-resilient products and services.

e Germany: Germany is another country with a strong commitment to climate action. It is also a
leader in the development of renewable energy technologies. Just like France, Germany is an
agriculturally and forestry intensive country.

o ltaly: Italy is a country that is highly vulnerable to climate change impacts, such as extreme
weather events and sea level rise. It is also a country with a strong tourism industry.

e Spain: Spain is a country with a long history of water management and irrigation. It is also a
country that is increasingly vulnerable to drought.

¢ United Kingdom: The United Kingdom is a country with a strong commitment to climate action.
It is also a country with a large and diverse economy.

e Low-Lying Coastal Regions (e.g., Netherlands, Belgium, Denmark): coastal flooding and in-
frastructure vulnerability, including river and coastal flooding, are significant concerns in low-
lying regions.

¢ Mountainous regions (Austria, France, Germany, Switzerland, Spain) often experience
unique climate challenges, including the impact of climate change on soil stability and forest
ecosystems. The project's focus on forest regeneration and cross-sectoral forest impacts is rel-
evant in such areas.

The KNOWING project's focus on heatwaves and health, coastal and fluvial flooding, as well as agricul-
ture and forest, aligns well with the climate risks prevalent in Southern European Countries (e.g., Spain,
Italy, Greece). Also, given that the Mediterranean, the Alpine and the middle mountain areas heavily
depend on tourism, they may benefit from the KNOWING project's impact assessment of tourism on
nature-based solutions. The project's emphasis on flooding and infrastructure makes it particularly rele-
vant for low-lying regions. The KNOWING project is particularly relevant for forested low mountain re-
gions affected by forest dieback caused by drought, which are simultaneously being designated as ex-
pansion areas for wind energy. In these contexts, significant land-use conflicts emerge at the interface
of climate mitigation and adaptation, requiring integrated strategies that balance ecosystem resilience,
renewable energy development and competing territorial demands. Urbanized areas and centres with
critical infrastructures in various countries are susceptible to cascading effects of climate-related risks.
The KNOWING project's assessment of flood hazards, impact, and cascade effects on critical infrastruc-
tures can be beneficial for urban planners and policymakers in these areas.
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Finally, countries with ambitious climate targets (e.g., Sweden, Finland, and Germany) may actively seek
innovative solutions for climate change mitigation and adaptation. The

KNOWING project, with its emphasis on selecting measures with high impact and low emissions, aligns
well with such ambitions.

When considering specific countries or regions, the transferability of KNOWING results should be as-
sessed in a structured way rather than assumed case by case. In this respect, Deliverable D3.6 on
Transferability is particularly relevant, as it uses the analysis of Climate Archetypes to identify cities and
regions facing climate challenges comparable to those of the KNOWING Demonstrators. This provides
a more systematic basis for determining where KNOWING pathways, models and services may be mean-
ingfully transferred and adapted, especially in regions with similar hazard profiles, sectoral interdepend-
encies and governance conditions.

4.5 Market Trends

The factors that are driving the growth of the climate services market include:

e The increasing frequency and intensity of extreme weather events: climate change is caus-
ing more frequent and severe events such as floods, droughts, wildfires, and heatwaves. These
events are causing significant damage to infrastructure, agriculture, and human health.

e The growing awareness of the risks of climate change: there is a growing understanding of
the risks posed by climate change. This is leading businesses and governments to invest in
climate adaptation measures.

e Energy security and land-use transition: geopolitical conflicts and war, particularly in relation
to Ukraine and Iran, are making the availability of fossil energy sources increasingly uncertain.
This heightens economic vulnerability and also affects public revenues linked to fossil-based
value chains. At the same time, the transition to renewable energy systems, which are often
more land-intensive, requires a new policy approach to land use, spatial planning and the bal-
ancing of competing demands from climate action, biodiversity, agriculture, forestry and infra-
structure development.

e Theincreasing demand for sustainable infrastructure and products: consumers are increas-
ingly demanding products and services that are sustainable, in particular decision support tools,
dashboards and citizen-oriented apps in the public sector. This is leading businesses to invest
in climate adaptation measures.

e The need to comply with government regulations on climate change: many governments
are introducing regulations that require businesses to take steps to adapt to climate change.
This is creating a demand for climate adaptation services. Relevant climate regulations include
Corporate Sustainability Reporting Directive (CSRD), the EU Taxonomy, the Floods Directive
and national adaptation laws.

e The EU advisers call for an increasing insurance coverage, considering EU-level reinsurance.
Only a quarter of climate-related economic losses in the EU are currently insured. An EU-level
reinsurance not only would improve a post-disaster recovery process but would also encourage
adaptation measures.

e Evolution towards systemic thinking: planners and policy makers realize that sector-specific
approaches are limited, and cross-sectoral integration is needed, which is aligned with KNOW-
ING’s offering.
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e Constrained public budgets and change of political priorities: climate solutions should be
cost-effective, open-source and modular, to the extent possible. Also, they should be presented
in terms of risk reduction, cost savings and resilience rather than in climate-ideological terms.

5 Conclusions

The analysis undertaken in this deliverable shows that KNOWING addresses a highly relevant and ex-
panding field of European climate-service demand. Across policy, administration, research, education
and advisory practice, there is a growing need for approaches that do not treat mitigation, adaptation
and sectoral planning as separate domains, but instead help actors understand their interdependencies
and translate this understanding into implementable pathways. In this respect, KNOWING makes a dis-
tinct contribution by combining integrated modelling, pathway development, transferability analysis,
stakeholder engagement and activation-oriented service formats within a single exploitation architec-
ture.

At the same time, the project experience also demonstrates the limits of exploitation within a research
and innovation context. The results generated by KNOWING are valuable, but most of them should not
yet be understood as market-ready products. Their main strength currently lies in their strategic, scien-
tific and procedural usefulness: they provide evidence, orientation, structure and communication formats
that can support public-sector planning, advisory services, training environments and follow-up initia-
tives. Where longer-term commercial potential exists, this potential remains conditional on additional
steps such as product refinement, user validation, clearer service design, organisational responsibility
for operation and maintenance, and a credible route to market.

A further important conclusion concerns the governance conditions of post-project continuation. The
demonstrator experiences show that exploitation cannot be reduced to the technical usability of tools
and models. The decisive factor is whether these results can be embedded in institutional routines,
planning cycles, stakeholder constellations and politically viable narratives. This is especially relevant for
the Local Hubs. Their future does not lie in the mechanical continuation of a single project-born structure,
but in the possible emergence of more differentiated regional continuation formats that build on the
relationships, methods and strategic orientations developed during the project. In this sense, the most
durable legacy of KNOWING may lie not only in its individual tools and models, but in the governance
capacities and cross-sectoral dialogue formats it has helped to initiate.

The deliverable also makes clear that integrated climate pathways are inherently political. They touch
on land-use conflicts, affordability, infrastructure priorities, social acceptance, sectoral responsibilities
and competing public interests. KNOWING’s methodological value lies partly in acknowledging this re-
ality instead of abstracting from it. The project has shown that climate knowledge becomes more useful
when it is not only technically robust, but also institutionally aware, communicable and adaptable to the
real decision logics of authorities, stakeholders and communities. This applies equally to the pathways,
the Playful Trainings, the DSS and the broader stakeholder methodology.

Taken together, these findings suggest a clear strategic orientation for the post-project phase. Exploita-
tion should focus first on strengthening institutional embedding and follow-up use in demonstrator and
follower contexts; second on refining the most promising results into more operational and user-specific
offers; and third on developing selective commercialisation pathways where the necessary organisa-
tional, legal and market conditions can be created. Under these conditions, KNOWING’s results can
provide not only a record of project achievements, but a durable basis for future climate governance,
regional implementation and targeted innovation in the European climate-services landscape.
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Annex A: Data Summary

No (new) data sets relevant for KNOWING Data Management Plan were used or produced in preparation
of this deliverable.

The work performed in this deliverable is not considered sensitive in terms of ethics or security.
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Annex B: Ethics Considerations

No relevant ethical areas for KNOWING were touched in preparation of this deliverable.
Personal Data:

No genetic, biometric, or health data are processed as part of the project.
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C: Individual Exploitation

This annex collects individual exploitation plans submitted by each consortium partner. Each plan is
limited to one page and follows the template below. Partners are encouraged to be as concrete as pos-
sible about results to exploit, target markets, planned actions and timeline.

C.1 South Westphalia = Contact: stefan.slembrouck@smartcitiesconsulting.eu

C.1.1 SequOIlA-CAM - Sequestration Optimization Interface for Afforestation and Carbon Ac-
counting Monitoring solution

Kind of Project

Main objective

Description

Projects results
used

Partners in-
volved

Project Stake-
holders in-
volved

Collaborators

End user / cus-
tomer

Agreements

Timetable

Followers

ESA-funded demonstration project with planned commercial exploitation

Commercial exploitation of SequOIA-CAM as an Al-powered Saa$S for forest car-
bon accounting, ecosystem monitoring, biodiversity insights, risk forecasting, and
carbon sequestration simulation.

SequOIA-CAM combines satellite, UAV/drone, LIDAR and ML methods to deliver
near-real-time forest monitoring, carbon stock mapping, biodiversity indicators,
risk maps, scenario simulation, and reporting via a web platform.

project-specific knowledge and modelling experience generated through the use
of the CLUMondo Land Use Model

OmegalambdaTec GmbH (lead), Smart Cities Consulting GmbH,

Wald und Holz, city of Arnsberg, Kulturstiftung Firstenberg-Herdringen,
GreenAgain GmbH, LANUK, Prof. Dr. R. Nieder

Kompetenzzentrum Wald und Holz / RIF e.V., Sumthing, city of Arnsberg, Forstbe-
ratung Bernhard Heuer, Allianz Agrar

Public and private forest owners and managers, forest and environmental author-
ities, certification and carbon verification bodies, NGOs, companies investing in
nature-based solutions, and insurance companies.

Partnership Agreements with key partners; Letters of Participation from us-
ers/stakeholders; LOI from Allianz.Agrar

Outline Proposal submitted July 2025, Full Proposal to be submitted by June 2026.
Project start approx. Q4/26, Project duration: 18 months

Low mountain regions in Central Europe
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C1.2 Impact Shopfloor — WirkungsWerkstatt

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Agreements

Timetable

Followers

NorthRhine-Westphalia demonstration and transfer project as a modu-
lar training for climate adaptation, local resilience and civic capacity
building.

practice-oriented capacity-building offer that enables municipalities,
intermediaries, educators and local change agents to strengthen cli-
mate adaptation competence, self-efficacy, systems understanding
and conflict capability in urban society.

The WirkungsWerkstatt combines workshops, trainer qualification and
digital modules to strengthen motivation, systems understanding and
conflict capability. The format is modular, practice-oriented and adapt-
able to analogue, hybrid and digital settings.

Results, methods, learning designs and implementation experience
developed in the KNOWING project, esp. Playful Trainings and Shape
Your Future App.

Smart Cities Consulting GmbH (lead), ovos GmbH (software), VHS
Arnsberg-Sundern (Adult Eduction Centre Arnsberg-Sundern)

City of Arnsberg, VHS Arnsberg-Sundern, Energy4Climate.NRW

Energy4Climate.NRW, BNE NRW (Bildungsnetzwerk Nachhaltige Ent-
wicklung), Engagementférderung Arnsberg (promotion of volunteer
work), Klimagruppe Arnsberg, city of Sundern, Initiative fiir nachhaltige
Entwicklung Sundern

Primary users: municipalities, public authorities, training providers,
foundations and intermediary organisations working on climate adap-
tation and local resilience. Secondary users: civil society initiatives and
neighbourhood-based transformation actors.

Federal State ministry of education
VHS Arnsberg- Sundern — Smart Cities Consulting GmbH
VHS Arnsberg — Sundern — ovos gmbh

Application May 2025, Grant Dec. 2025, Start: Jan 2026, Duration: 12
months

German speaking countries with more than 1,400 Adult Education
Centres
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C1.3 LIFE Connect Sundern
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Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Agreements

Timetable

Followers

Planned EU LIFE Nature and Climate Adaptation demonstration project

To develop and demonstrate a transferable model for improving biodi-
versity, ecosystem resilience, and habitat connectivity in forest land-
scapes affected by wind energy infrastructure.

LIFE Connect will test an integrated approach combining habitat res-
toration, climate-resilient forest development, soil and water protec-
tion, and regional stakeholder governance in the Sundern-Allendorf
area. The project is designed as a practical demonstration model for
wider replication in comparable forest regions

Scientific findings and methodological approaches from the KNOWING
demonstrator South Westphalia, especially regarding wind energy in
forests, soil ecology, water balance, and the protection of adjacent eco-
systems. Communication through Shape Your Future App (Learning
Pathway) and Playful Trainings (citizen participation).

Smart Cities Consulting GmbH (lead for proposal development and
project design), City of Sundern, Biologische Station HSK (under dis-
cussion), private forest owners and forest owners’ associations, wind
park operator, Wald und Holz

Prof. Dr. R. Nieder em., Wald und Holz NRW

Smart Cities Consulting, City of Sundern, private forest owners, Prof.
Dr. R. Nieder em., regional volunteers (BUND activists, retired policians
and administrators), Biologische Station HSK, regional forestry.

Municipalities, private and municipal forest owners, forest owners’ as-
sociations, nature conservation authorities, regional planning and per-
mitting bodies, wind park operators.

EU LIFE Programme, co-funding through wind energy compensation
funding, private ownership, in-kind

Cooperation agreements with project partners under development;
Letters of Intent and/or Letters of Participation from landowners, spe-
cialist partners, the municipality, and other relevant stakeholders

LIFE call 2026 on 21 April, submission Sept 2026, pot. Start of projekt
April 2027, duration approx. 3-5 years

other forest and wind energy sites in South-Westphalia and other low
mountain regions
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Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / Customer

Funding

Provision and Access
Timetable

Followers

transparent online information and communication tool accompanying
project development, permitting, construction and implementation of
wind-in-forest projects

To provide a structured and accessible overview of a concrete wind
farm project in a forest area, covering planning, approval, infrastruc-
ture, environmental safeguards and public participation, while support-
ing transparency, trust-building and informed stakeholder engage-
ment.

transparent overview of a specific wind-in-forest project, including per-
mitting procedures, access road construction, grid connection and
component transport; highlighting ecological aspects such as statutory
and voluntary compensation measures, land sealing mitigation and bi-
odiversity protection.

stakeholder engagement approaches, Playful Trainings, Shape Your
Future App

Project developer / promoter, municipality, planning and approval au-
thorities, grid operator, environmental experts, forestry stakeholders,
and communication partners.

Municipal representatives, local citizens, landowners, forestry actors,
environmental organisations, approval authorities, grid infrastructure
actors, and civil society groups.

Specialist planners, environmental assessment experts, legal and per-
mitting advisors, biodiversity experts, construction and transport part-
ners, and local stakeholder networks.

Main users are municipalities, citizens, local stakeholders, approval au-
thorities, and project partners seeking reliable and up-to-date infor-
mation on the project.

Project-based financing by the project developer; communication and
participation elements may be co-financed through public support
schemes where applicable.

The online factsheet is hosted by the Province Government and made
available for download through the dedicated project website.

Pilot end of May 2026

Other project developers in region, other low mountain regions with
forested hills.
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Regional energy governance and implementation summit / policy and
stakeholder platform

C1.5 Energy Summit

Kind of Project

To develop a joint, implementation-oriented energy and location
Main objective agenda for South Westphalia with clear priorities, responsibilities and
follow-up processes.

Description The Energy Summit is conceived as a result-oriented expert congress
that combines evidence-based inputs, including modelling and sce-
nario results, with stakeholder panels, implementation breakouts and a
professional exhibition of regional solutions and good practice. It is de-
signed to strengthen regional implementation capacity by creating a
shared understanding of energy demand, generation, grids, land avail-
ability and timelines, while linking energy transition to competitiveness,
infrastructure, resilience and ecosystem protection.

KNOWING energy (MAED-City, IESOpt) and land-use (CLUMondo)

Projects results used . :
modelling results, expansion pathways

Project Stakeholders in- Companies, associations and interest groups, municipalities, authori-
volved ties, energy-sector actors including municipal utilities, political actors

Regional planning actors, grid operators, public administrations, busi-

Collaborators o ; .
ness organisations and further implementation stakeholders

Regional and local decision-makers, municipalities, energy-sector ac-

End user / customer ) . . . .
tors, regional business community and implementation networks

Regional policy and implementation support format; public and institu-

Fundin . -
9 tional co-organisation context

To be organised jointly by NRW.Energy4Climate and the three South
Exploitation prospective Westphalian chambers of commerce; conceived as a kick-off for a last-
ing regional energy network

Planned for November 2026 — postponed to 2027 due to political is-
sues

Timetable

The summit serves as a politically effective kick-off for stronger re-
gional coordination on energy issues, makes bottlenecks and respon-
sibilities visible, and is intended to establish a durable “Energy Network

Impact and Followers South Westphalia” as a hub for collaboration. Followers are other Ger-
man regions seeking to align energy infrastructure, regional competi-
tiveness and implementation governance through a structured re-
gional summit format.
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C1.6 MoKlIVerM - Al-supported Mobility Transition through Traffic Crisis Management

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Agreements

Timetable

Impact and Followers

Planned mFUND innovation project / Al-supported traffic and mobility
management tool

To develop an Al-supported traffic management tool that reduces dis-
ruption risks, improves crisis response and supports climate-oriented
mobility management in South Westphalia.

MoKIVerM extends the NRW traffic model with Al-based crisis and di-
version management. It supports alternative routing and coordinated
decisions for vulnerable infrastructure on the way to climate-neutral
mobility.

The tool improves regional mobility planning and disruption response.

Regional transport and mobility modelling approaches (ABM Transport
Model); implementation and governance experience from South West-
phalia; climate-oriented scenario and infrastructure planning logic

Smart Cities Consulting GmbH, PRISMA solutions, OLT, Bun-
desverband Smart City e.V.

Municipalities, administrations, road construction authorities, transport
associations, infrastructure operators, regional mobility actors

South Westphalia Agency, IHK Arnsberg-Hellweg-Sauerland, Zweck-
verband Mobilitdt Ruhr-Lippe, City of Arnsberg, municipalities such as
Mohnesee, district-level actors, tourism stakeholders and scientific
partners according to the annexes/letters of intent in the project file

Municipal administrations, transport and infrastructure authorities, re-
gional mobility managers, crisis-management actors and associated
planning bodies

Planned submission in the German mFUND programme 2026

Project sketch and several letters of intent from associated regional
partners and stakeholders are included in the uploaded project file

Submission in Q2/2026, project start approx. Jan. 2027 (conditional
upon acceptance), duration 18 months

Transferable digital support tool for climate-oriented mobility and crisis
management. It links predictive traffic management with regional coor-
dination to improve disruption response and long-term planning.
Relevant for regions with vulnerable road infrastructure and bridge-re-
lated disruptions.
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C2.1 SECAP Enhancement for Granollers

Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer
Funding
Agreements

Timetable

Impact and Followers

Municipal climate planning enhancement based on KNOWING Key Ex-
ploitable Results

To accelerate SECAP implementation by improving the evidence base,
clarifying consequences and “need-to-dos,” and enabling better prioriti-
sation of measures under future climate risk and uncertainty.

Granollers uses KNOWING results to strengthen its existing SECAP
through improved risk analytics, decision-support, monitoring logic and
stakeholder co-creation formats. The exploitation is embedded in the
city’s SECAP upgrade cycle and supports the refinement of actions and
responsibilities.

Domain modelling results, SD modelling, Decision Support System,
Coping Typology, Shape Your Future App

City of Granollers, KNOWING consortium, local stakeholders

City administration and municipal services, elected policy makers, local
economy and utilities, civil society organisations, NGOs, schools and
adult education actors

Local stakeholder groups and implementation actors linked to municipal
climate governance

City administration, municipal decision-makers and local implementation
actors

Embedded in municipal planning and implementation processes

Collaboration within municipal governance structures and with KNOW-
ING partners

Ongoing integration into future SECAP updates

Benchmark and best-practice reference for comparable Mediterranean
climate-impact contexts, with transferable methods and governance pat-
terns for cities facing similar trade-offs. Comparable Mediterranean cit-
ies seeking evidence-based SECAP improvement
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C2.2 Integrated Climate Risk Assessment and Analytics

Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding
Agreements

Timetable

Impact and Followers

Integrated modelling-based risk assessment for local climate planning

To deliver decision-ready, updateable quantification of current and fu-
ture flood and heat risks and impacts, and to prioritise mitigation and
adaptation measures, including co-benefits and trade-offs.

The modelling results support direct application in SECAP,
DUPROCIM, SUDS implementation and HE Med-IREN resilience ac-
tions. The exploitation translates KNOWING modelling workflows into
a repeatable local evidence base for faster and better targeted deci-
sion-making on flood and heat risk reduction.

Domain models, SD modelling, climate risk analytics
City of Granollers, KNOWING modelling partners

Municipal administrators, technical services, resilience and climate
planning actors

Local administrative and technical departments, resilience-related pro-
grammes

City departments responsible for climate adaptation, civil protection,
water and resilience planning

Integration into existing local programmes and future resilience-ori-
ented actions

Application through municipal planning and programme development

Results have already been presented and discussed in workshops with
local administrators

By embedding the modelling workflows into existing programmes,
Granollers creates a repeatable evidence base that speeds up deci-
sions and improves targeted flood and heat risk reduction. Followers
are other cities aiming to embed climate modelling into operational
planning
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C2.3 Decision Support System

Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer
Funding
Agreements

Timetable

Impact and Followers

Decision-support tool for climate and resilience decision-makers

To quantify and compare mitigation and adaptation options under fu-
ture flood and heat risk, including co-benefits and trade-offs, in order
to support robust prioritisation and investment decisions.

The DSS is intended to support strategy and protocol updates in Gran-
ollers by making decisions more transparent, evidence-based and im-
plementation-oriented. It is positioned as a practical support tool for
local and regional decision-makers working on mitigation and adapta-
tion strategies.

Decision Support System

City of Granollers, KNOWING consortium

Municipal decision-makers, technical services, resilience and climate
strategy actors

Regional and local governance actors engaged in climate planning
Decision-makers in Granollers and the surrounding region

Use within public planning and strategy development contexts
Uptake through municipal and regional strategy processes

The DSS will be presented in local final events in Granollers

It accelerates strategy and protocol updates, reduces residual risk
through better targeting, and increases implementation efficiency by
making decisions transparent and evidence-based. Followers are re-
gional and Mediterranean authorities seeking structured climate deci-
sion-support.
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Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators
End user / customer
Funding

Agreements

Timetable

Impact and Followers

Interactive knowledge base for evidence-based climate decision-mak-
ing and education

To support future climate-related decisions in Granollers and other mu-
nicipalities and to increase knowledge and understanding of the inter-
connections and dynamics of climate change.

The Knowledge Base is intended both as a municipal support tool and
as an educational resource. It will be presented at local final events and
is expected to support decision-makers in the development of mitiga-
tion and adaptation strategies. In addition, high schools will integrate it
into secondary school curricula on climate change.

Knowledge Base
City of Granollers, KNOWING consortium, local schools

Municipal decision-makers, schools, teachers, students and local cli-
mate actors

Secondary schools and education stakeholders
Municipal users and the local educational community
Public use in planning and education contexts
Integration into local dissemination and educational use

To be presented in local final events; planned use in future municipal
and educational settings

It supports future climate-related decisions while strengthening under-
standing of climate interconnections and dynamics across governance
and education contexts. Followers are other municipalities and schools
interested in climate knowledge transfer.
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C2.5 Climate Coping Typology

Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators
End user / customer

Funding
Agreements

Timetable

Impact and Followers

Societal response intelligence for climate policy and interventions

To provide a structured evidence base on how different societal groups
perceive, accept, resist and adapt to climate policies, enabling targeted
communication and engagement strategies for SECAP and SUDS im-
plementation.

The Coping Typology is intended to inform future plans and projects
of the city. It helps refine communication strategies and strengthen
stakeholder engagement, thereby increasing public acceptance and
reducing response risks linked to climate policy implementation.

Climate Coping Typology
City of Granollers, KNOWING consortium

Citizens, stakeholder groups, municipal communication actors, climate
governance actors

Local engagement and communication structures

Municipal planners, communication actors and stakeholder engage-
ment teams

Embedded in future plans and projects of the city
Application through city planning and communication processes
Results will be considered in future plans and projects

Embedded into SECAP and SUDS governance, it reduces acceptance
and response risks, strengthens stakeholder buy-in, and improves de-
livery speed by aligning interventions with locally relevant narratives
and concerns. Followers are other municipalities aiming to improve ac-
ceptance and engagement strategies.
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Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer
Funding
Agreements

Timetable

Impact and Followers

Playful climate literacy and capacity-building framework

To equip educators and facilitators with ready-to-use, engaging train-
ing formats that translate climate scenarios, impacts and responsibili-
ties into relatable learning experiences and actionable reflection.

In Granollers, Playful Trainings is used as an educational exploitation
pathway. Training has already been provided to heads of secondary
schools in the Vallés Oriental county, and the material is intended to
be integrated into the secondary school curriculum related to climate
change.

Playful Training
City of Granollers, schools, educational actors

Heads of secondary schools, teachers, students, educational coordi-
nators

VO County Pedagogical Resources Centre, City Council Educational
Guide, local educational community

Educators, facilitators, schools and students

Integration into the local education ecosystem

Educational uptake through local school and pedagogical structures
Training already delivered; curricular integration envisaged

It strengthens climate literacy and agency in the education ecosystem
by enabling repeated workshops and seminars and supporting more
informed civic participation over time. Followers are other local and
regional educational communities.
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C2.7 Shape Your Future — App

Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators
End user / customer

Funding
Agreements

Timetable

Impact and Followers

Citizen engagement and implementation tool

To use the Shape Your Future App to translate SECAP priorities into
understandable, localised choices, informing residents and stakehold-
ers, collecting structured feedback, and mobilising participation to sup-
port faster, better-aligned implementation.

In Granollers, the app is used as a public engagement and communi-
cation tool linked to climate planning priorities. It is available on the city
council’s website and has been disseminated to maximise uptake by
citizens.

Shape Your Future App
City of Granollers, KNOWING consortium

Residents, local stakeholders, municipal communication and participa-
tion actors

City dissemination and communication channels
Citizens, stakeholders and municipal engagement actors

Public communication and implementation support context

Deployment via the city council website and related dissemination
channels

Already available and disseminated

It increases acceptance and behavioural uptake by making trade-offs
and co-benefits transparent, while providing actionable input that helps
the city prioritise measures and reduce delivery friction. Followers are
other Mediterranean cities seeking a replicable digital engagement
pattern
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C3. Tallinn

C3.1 Heat Hotspot Targeting Package

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Exploitation Prospects

Timetable

Impact and Followers

Urban heat adaptation targeting package for municipal planning and
public-service locations

To identify, prioritise and address urban heat hotspots in Tallinn
through targeted greening, unsealing and renaturalisation measures,
with a focus on locations where heat most directly affects public well-
being and service quality.

This exploitation translates the PALM-4U modelling results into a prac-
tical targeting package for “hotspots-first” intervention planning. It sup-
ports the identification of dense built-up areas and sensitive public-ser-
vice locations such as schools, transit nodes, elderly care and dense
neighbourhoods, where heat adaptation can generate visible local ben-
efits. The package helps frame adaptation not only as climate action,
but as a health, comfort and service-reliability measure.

PALM-4U, WRF, heat hotspot analytics, pathway framing from the Tal-
linn climate pathway

Tallinn City, BEF Estonia, KNOWING consortium partners supporting
urban climate modelling and pathway development

Planning departments, public-space management, municipal facilities,
schools, care-related actors, neighbourhood-level stakeholders

Urban planners, climate experts, municipal service owners, public-
space and infrastructure actors

Municipal planners, public-space departments, municipal service pro-
viders and local decision-makers

Municipal planning and capital investment processes; possible follow-
up integration into resilience and urban development projects

Integration into city planning guidance, prioritisation processes and im-
plementation packages

Can be applied in near-term planning through a “Heat Hotspots First”
deployment plan

Supports visible service improvements and targeted adaptation by
linking heat-risk evidence to public health, comfort and resilience in
everyday urban locations. Followers are other Estonian, Baltic and
Northern/Central-Eastern European cities with emerging heat stress
and dense urban hotspots.
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C3.2 Climate-Proofing Map Application (GIS)

Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding
Exploitation Prospects

Timetable

Impact and Followers

GIS-based climate-proofing and planning support application

To integrate climate layers and hotspot guidance into planning and
permitting discussions in order to support location-specific, evidence-
based urban design and investment decisions.

This exploitation translates modelling outputs into a planning-oriented
GIS application that helps planners and developers assess local cli-
mate risks and adaptation needs. It combines heat-related evidence
with practical planning relevance and can be used to support permit-
ting, urban design choices and infrastructure development. The appli-
cation strengthens the operational usability of KNOWING outputs in
routine city planning.

PALM-4U, WRF, GIS-based climate layers, hotspot prioritisation logic
Tallinn City, BEF Estonia, KNOWING modelling and planning partners

Planning departments, developers, permitting actors, infrastructure
planners, municipal investment and design units

GIS and planning experts, urban development actors, municipal tech-
nical departments

Municipal planners, developers, permitting authorities and infrastruc-
ture actors

Municipal planning and implementation context; possible continuation
through future city initiatives and European projects

Integration into planning guidance and capital-works standards

Medium-term exploitation through incorporation into routine planning
tools and standards

Improves the operational uptake of climate evidence by embedding
spatially explicit risk and adaptation guidance into routine planning and
permitting processes. Followers are cities seeking location-specific cli-
mate-proofing support for planning and urban development.
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Policy communication and decision-support format for politically ro-
bust climate implementation

C3.3 Policy and Decision Brief Templates for Re-framing

Kind of Project

To reframe Tallinn’s integrated climate pathway in terms of health, af-
Main objective fordability, reliability and resilience, making implementation politically
durable under changing political priorities.

Description This exploitation converts the integrated pathway logic into compact
decision briefs that connect technical measures to everyday municipal
mandates. Instead of presenting the intervention bundle as a stand-
alone climate flagship, it is reframed as a package delivering public
health protection, service reliability, affordability and safety benefits.
The brief templates support communication with decision-makers and
budget holders while preserving the technical substance of mitigation
and adaptation measures.

Integrated pathway results, ABM Transport Model, MAED-City, IESopt,

Projects results used ' o\ \-4u, Climate Coping Typology

Partners involved Tallinn City, BEF Estonia, KNOWING consortium

Project Stakeholders in- Political decision-makers, departmental budget authorities, municipal
volved leadership, public-service owners

Policy and communication actors, municipal departments, strategic

Collaborators planning and budgeting actors

City leadership, decision-makers, municipal departments and policy

End user / customer .
advisers

Funding Embedded in routine governance, budget and strategy processes

Use in annual budget programming, strategic planning and pathway

Exploitation Prospective o
communication

Immediate and recurring use in future planning, budgeting and com-

Timetable o
munication cycles

Keeps climate action fundable and defensible by linking technical path-
ways to politically legible co-benefits and core municipal responsibili-
ties. Followers are cities where climate action must be justified through
service-quality, affordability and resilience arguments.

Impact and Followers
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C3.4 Engagement and Capacity-Building Tools

Kind of Project

Main objective

Description

Projects results used
Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Exploitation Prospects

Timetable

Impact and Followers

Repeatable engagement and climate literacy package for dialogue,
learning and implementation support

To help people understand climate choices, learn more about climate
issues, share their views in an organised way, and support implemen-
tation through regular engagement activities.

This exploitation combines the Playful Trainings and the Shape Your
Future App as practical tools for awareness raising, dialogue and up-
take of the Tallinn pathway. The Playful Trainings use scenarios, role
play and decision situations to make climate choices tangible for mu-
nicipal departments and stakeholders. The Shape Your Future App
helps users explore options, compare implications and reflect on
choices, while also collecting structured feedback.

Playful Trainings, Shape Your Future App

Tallinn City, BEF Estonia, KNOWING consortium, municipal depart-
ments and stakeholder groups

Municipal staff, citizens, stakeholder groups, planners, service owners
and local communities

Communication and participation actors, facilitators, education and
outreach stakeholders

Municipal engagement teams, departments, facilitators, stakeholders
and citizens

Recurring engagement and municipal planning support processes
Integration into recurring engagement cycles and dialogue formats

Repeatable use in future engagement, planning and implementation
processes

Strengthens literacy, dialogue and implementation uptake by making
pathway choices understandable and actionable across departments
and stakeholder groups. Followers are cities looking for reusable cli-
mate literacy and citizen-engagement formats.
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Kind of Project Behaviour- and acceptance-oriented implementation support package

C3.5 Practical support Tools for realistic implementation

To tailor communication, anticipate resistance and reduce response
Main objective risks in the implementation of mobility and public-space measures by
using coping and behaviour insights.

Description This exploitation uses the Climate Coping Typology and behaviour-ori-
ented insights as an implementation realism kit. In the Estonian context,
where Concerned Compliers form a large share of the population, im-
plementation depends on clarity, fairness, visible local benefits and
practical guidance. The kit supports communication design, stake-
holder alignment and the reduction of acceptance risks, especially for
politically sensitive measures such as pricing, parking management
and public-space reallocation.

Climate Coping Typology, behavioural insights, pathway implementa-

Projects results used tion logic

Partners involved Tallinn City, BEF Estonia, KNOWING consortium

Project Stakeholders in- Citizens, mobility users, stakeholder groups, municipal communication
volved and implementation actors

Public communication teams, mobility and public-space actors, stake-

Collaborators holder engagement experts

Municipal implementation teams, communication units and policy ac-

End user / customer tors

Funding Integration into implementation and communication processes

Exploitation Prospects Application in mobility, public-space and pathway rollout processes

Can be applied immediately in the design and rollout of future city

Timetable measures

Reduces resistance and improves implementation speed and trust by
aligning measures with locally relevant narratives, fairness expecta-

Impact and Followers tions and practical support needs. Followers are cities facing ac-
ceptance and response risks in climate-related behaviour and public-
space measures.
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C4.1 Climate Shelters Package

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Agreements

Timetable

Impact and Followers

Reusable urban heat preparedness and social protection package

To develop and operationalise a transferable Climate Shelters package
that combines heat preparedness, accessibility, inclusion, building per-
formance and community outreach in order to protect vulnerable pop-
ulations during heatwaves.

This exploitation translates Naples’ heat-risk pathway into an imple-
mentation-ready package for climate shelters. It combines governance
arrangements, accessibility and inclusion criteria, building-perfor-
mance and energy-efficiency requirements, monitoring needs and
community outreach elements. The package treats heat adaptation not
only as risk reduction, but also as a social protection and public-health
measure.

PALM-4U, HWLEM, heat-health pathway evidence, climate shelter im-
plementation logic

Municipality of Naples, Plinius, KNOWING consortium, relevant munic-
ipal planning and public-service actors

Vulnerable populations, public health actors, municipal services,
neighbourhood actors, social inclusion stakeholders

Public health actors, facility managers, community organisations, out-
reach and inclusion actors

Municipal authorities, public-service providers, local communities and
vulnerable groups

Municipal resilience and adaptation implementation; possible future
support through local, national and EU resilience funding

To be embedded in municipal governance and operational delivery
structures

Post-project continuation through adoption and operationalisation of a
Climate Shelters programme

Provides an implementation-ready package that links heat adaptation,
social inclusion and public-health protection in a concrete municipal
delivery format. Followers are mediterranean and other heat-exposed
cities seeking practical and socially inclusive heat preparedness
measures.
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C4.2 Renewable Energy Communities (CER) Package

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Agreements

Timetable

Impact and Followers

Governance- and participation-oriented implementation package for
Renewable Energy Communities

To advance mitigation and participation by developing a transferable
CER package that prioritises governance, stakeholder engagement
and organisational setup before technical rollout.

In Naples, Renewable Energy Communities are framed not only as
technical energy projects but as governance and participation instru-
ments. The package includes roles, legal and organisational setup,
stakeholder engagement and education, while technical options such
as photovoltaics, storage and retrofit are staged as second-order deci-
sions.

MAED-City, IESopt, pathway governance logic, participation-oriented
implementation framing

Municipality of Naples, Plinius, KNOWING consortium, local govern-
ance and energy actors

Citizens, local communities, energy actors, municipal departments,
participation and governance stakeholders

Energy communities, technical experts, legal and organisational advis-
ers, local participation actors

Municipal decision-makers, communities, local energy actors and gov-
ernance bodies

Potential exploitation through municipal energy-transition planning and
future energy-community financing schemes

Governance and participation structures to be established within future
CER pilots

Continuation through initiation and scaling of CER pilots after the pro-
ject

Makes Renewable Energy Communities implementable as govern-
ance-and-participation projects and supports wider local ownership of
mitigation action. Followers are mediterranean municipalities and met-
ropolitan areas interested in participatory energy-transition models.
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C4.3 Hybrid Flood Adaptation Playbook

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Agreements

Timetable

Impact and Followers

Practical guidance for multi-hazard and space-constrained flood adap-
tation

To provide a robust planning playbook for combining grey infrastruc-
ture upgrades, nature-based solutions, depaving and regulatory/plan-
ning instruments under compound coastal and pluvial flood risk.

This exploitation turns Naples’ compound flood modelling and cascad-
ing-impact logic into practical guidance for decision-makers. The play-
book promotes hybrid adaptation strategies as the robust default under
legacy infrastructure constraints and limited urban space. It supports
municipalities in translating multi-hazard evidence into implementable,
staged flood-risk reduction strategies.

SFINCS, WaveWatch Ill, WRF, SD Flooding, flood-risk pathway evi-
dence

Municipality of Naples, Plinius, KNOWING consortium, flood-modelling
and planning partners

Urban planning departments, civil protection, infrastructure actors,
mobility and service-network actors

Water-management actors, planning authorities, infrastructure ex-
perts, local resilience stakeholders

Municipal planning and risk-management authorities, civil protection
and infrastructure actors

Use in adaptation planning and future flood-resilience investment pipe-
lines

Integration into planning, adaptation and SECAP/PAESC-related im-
plementation processes

Applicable in post-project flood-adaptation planning and investment
design

Establishes hybrid flood adaptation as an operational planning rule and
improves the translation of complex flood evidence into implementable
municipal action. Followers are mediterranean coastal metros and mu-
nicipalities exposed to compound coastal and pluvial flooding.
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C4.4 Heat Amplification Reduction Guidance

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer
Funding

Agreements

Timetable

Impact and Followers

Practical targeting guidance for urban heat reduction measures

To support municipalities in reducing local heat amplification through
targeted shading, greening and related interventions aligned with
health co-benefits and summer peak-load management.

This exploitation translates the Naples pathway into practical guidance
for tackling local hazard amplification factors rather than focusing on
vulnerability alone. It provides targeting logic for shading and greening
interventions and connects heat adaptation with public health benefits
and energy-demand management during summer peaks.

PALM-4U, HWLEM, MAED-City, heat-health and energy-equity path-
way logic
Municipality of Naples, Plinius. KNOWING consortium

Urban planners, public health actors, neighbourhood stakeholders, en-
ergy and infrastructure actors

Public-space managers, environmental planners, health and energy
experts

Municipal planners, health-related actors and local adaptation deci-
sion-makers

Adaptation and urban public-space implementation contexts

Can be embedded in planning standards, public-space interventions
and heat-action planning

Near- to medium-term application in adaptation and urban design de-
cisions

Supports targeted and co-benefit-oriented heat adaptation by linking
urban design interventions to health protection and summer energy
resilience. Followers are cities seeking practical guidance on how to
reduce urban heat amplification and related health risks.
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C4.5 SECAP/PAESC Integration Materials

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer
Funding

Agreements

Timetable

Impact and Followers

Decision briefs and roadmap structure for translating pathway evi-
dence into municipal policy instruments

To anchor pathway results and modelling evidence in SECAP/PAESC
processes by translating them into implementable measures, timelines
and responsibilities.

This exploitation operationalises the Naples coherence triangle of long-
term vision, modelling evidence and policy instruments. It includes de-
cision briefs and roadmap materials that convert pathway outputs into
measurable, fundable and stakeholder-ready SECAP/PAESC imple-
mentation elements. It supports phased planning across 2030-2050
and beyond for adaptation.

Full Naples modelling pathway, coherence triangle, SECAP/PAESC
anchoring approach

Municipality of Naples, Plinius, ENEA, KNOWING consortium, relevant
planning and policy actors

Municipal departments, SECAP/PAESC governance actors, external
stakeholders involved in implementation

Strategic planning actors, SECAP governance bodies, resilience and
policy advisers

Municipal decision-makers, planners and SECAP/PAESC implementa-
tion actors

Embedded in municipal climate-governance and planning processes

Integration into SECAP/PAESC updates and related implementation
structures

Designed for post-project continuation through formal planning and
governance cycles

Strengthens the translation of pathway evidence into municipal action
by making priorities measurable, phased and operationally assignable.
Followers are cities looking for ways to make modelling evidence fund-
able, implementable and institutionally anchored.
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C4.6 Metropolitan Upscaling Pattern

Kind of Project

Main objective

Description

Projects results used

Partners involved

Project Stakeholders in-
volved

Collaborators

End user / customer

Funding

Agreements

Timetable

Impact and Followers

Replication and territorial scaling pattern for metropolitan uptake

To enable wider uptake of Naples’ pathway outputs by embedding
them in a Territorial Information System and supporting replication
across municipalities in the metropolitan area.

This exploitation extends beyond the city scale by using territorial in-
formation-system integration as a mechanism for metropolitan replica-
tion. It allows pathway outputs, risk evidence and implementation logic
to be reused across multiple municipalities and supports coordinated
scaling of resilience and climate action.

Territorial integration logic, pathway outputs, transferability approach,
metropolitan replication pattern

Municipality of Naples, metropolitan actors, KNOWING consortium

Metropolitan governance actors, municipalities in the wider area, plan-
ning and coordination bodies

Territorial information-system actors, metropolitan planning institu-
tions, regional coordination stakeholders

Metropolitan authorities, neighbouring municipalities and territorial
planning actors

Follow-up exploitation through metropolitan coordination and future
scaling initiatives

Integration into Territorial Information System structures and metropol-
itan coordination frameworks

Post-project continuation through metropolitan embedding and repli-
cation

Creates a practical pathway for scaling city-level climate intelligence
into metropolitan governance and replication structures. Followers are
metropolitan coastal regions seeking coordinated climate-risk and re-
silience scaling across municipalities.
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